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i NOU LON 


Ascm@mtearascceoa Circuits (1.C.) grow increasingly complex, 
new methods are needed to manage the complexity. cost, and 
time consumed when designing and testing the desired I.C. 
system. There is a demand for a quick, and relatively 
economical design process to precede the actual chip layout. 
To meet this criteria, the methodology must have the 
capability of design at higher levels to specify, design, and 
Simulate the desired circuit. <A state-of-the-art solution to 
this requirement is the silicon compiler. 

Loosely defined, a silicon compiler is a system which 
Generates I1.C. layouts from high-level descriptions. 
MrrGginaliy, silicon compilation referred to a design 
Metnocolocy in lieu of a system or set of processes. The 
feoerrcon Compiler was analoaqous to compilation of machine code 
mmem a high-level language. An object was a graphic image 
mrenecr than a block of executable code. Geometrics of the 
desired chip were constructed the same way as machine codé, 
za-@., Compiled from high-level languages. Early silicon 
compilers use "C" and "LISP" compilers. [Ref. 1] 

The latest silicon compilers are complete design systems. 
Compilation is used as one mechanism for overall chip desian. 
mtate-Or—-the-art silicon compilers have computer aided 
engineering (CAE) / computer aided design (CAD) as in the 


Peet, DUt aiso include geometry editing, symbolic editing, 


simulation. automatic placement, automatic routing, 
compaction, and design rule ehecrsna kee eae 

Each state of a complex custom I.C. system design, from 
concept to silicon testing, requires a team of experts in each 
field. Each team normally is not an expert in the other areas 
of chip development. Team expertise 1S a necessary condition 
in the fields of requirements generation, logic 
implementation, circuit simulation, chip layout, and testing. 
Chip level silicon compilation now allows a systems 
engineering to design Very Large Scale Integrated (VLSI) 
chips. With a silicon compiler, the design is accomplisiecwe:, 
using a top-down, hierarchical design methodology starting 
with a partitioned chip set, proceeding down to individual 
chips, modules, and finally blocks. The blocks, or botwome 
level desicn elements. include various types of logic blocks 
including ALU’*s,. PLA's. RAM'’s, ROM'S, multipiderc ecm 
Inverters walhet. <2 is 

Generally, far less time is required to design a Cia 
with a silicon compiler than is necessary for a comparable 
manual/CAD design metho@ using Graphic layout teclamue i. 
silicon compiler makes possible the rapid, real time 
development and testing of a system. This is advantageous for 
designing and producing relatively small numbers of chips. 
This 1s especially attractive for military applications whem. 
small numbers of chips are required (hundreds and thousands 


vs. millions) and a rapid turnaround time is desired {Ref eeu 





Pete seem ee eene ance aecdirectory with capability 
Senpanresons of the silpeonm compilers currently available fron 
Sommercial sources. The most notable systems observec in the 
Gerectonry concerning flexibility and overall performance were 
the Concorde Silicon Compiler, made by the Seattle Silicon 
Seno. and the Genesil Silicon Compiler produced by Silicon 
Sompiler Corp. 

Currently, the Naval Postgraduate School has the 
Seapability of VLSI design using full custom methods, the 
MacPitts Silicon Compiler, and the Genesil Silicon Compiler. 
Both the frll custom and MacPitts methods depend on separate. 
mene CoOnSining, programming for simulation and timing analysis 
of a VLSI chip. In Genesil, simulation and timince analysis 
are integrated into the system. 

Chapter II describes the Genesil System's stand alone 
Seas ltiaties for the design of a VLSI system. Chapter III 
briefly describes system pipelining theory, a comparison of 
Genesil library versus custom adders, followed by the design. 
mm@amperltormence results of a pipelined 16 bit adder built on 
S@enGcenesil Silicon Compiler. Chapter IV contains performance 
comparisons of Genesil library multipliers versus custom 
multipliers, followed by the design and performance results of 
a custom 4 bit pipelined Wallace Tree structured multiplier, 


concluding with the design and performance results of a custom 


pipelined 16 bit parallel multiplier. The Appendix €ontainemee 


tutorial for a top-down VLSI chip desian for the Genesil 


Silicon €oro1tles. 





Lis) GENESIL SILICON COMPILER 


A. INTRODUCTION 

The Genesil Silicon Compiler is based on silicon 
Sempalation, which is an Application Specific Integrated 
Circuit (ASIC) design method. ASIC design methodology also 
includes full custom, gate array, and standard cell methods. 
Full custom design is accomplished by a team of IC experts, 
whereas gate array, standard cell, and silicon compilation are 
based on the premise that the desiaqner is not an IC expert 


[fRef. 4]. 


ise ASiGs DESIGN 
Full custom design is normally used by IC manufacturers 
meeatecing vast quantities (millions) of standard off-the-sheif 


Meee chips, such as microprocessors. The chip is normallv 


OF 


Memeeaense with a ful set of masks and customized probe carcs 
fOr production tests since the designer and user are most 
likely net the same [Ref. 2]. Full custom design is time 
consuming and expensive, which can be attributed to the 
complexity of the design parameters for high density chips. 
Design parameters, at the full custom level, are a constant 
tradeoff involving performance (speed, power, function), die 
Size, ease of test generation, and testability [Ref. 5!. 

Gate array design is accomplished by interconnecting the 


appropriate rows and columns of transistors with metal layers 


Pemeemang the circuit from appropriate netlist libraries. The 


array is prefabricated and a circuit design is "fitted Gomes 
array. Processing time is low, but circuit density seman 
low. Gate array vendors provide macros containing predetames 
patterns to form SSI circuits such as NAND and NOR gates 
[Ref.4]. This presents problems when attempting to translate 
a high level specification from one vendor to another. 
Standard cell design is based upon the same methodology 


as the gate array design except it differs in the manufacture 


cycle. The gate array 1S a pre-manufactured wafer to which 
metel is added to form the IC. The standard cell dees tic. 
have pre-defined transistor locations. The manufacturing 


process 1S similar to full custom, requiring all layers ame 
createcé. This doés result, however, in amore dense circus 


than that produced by the gate array method. 


t— 


Silicon compilation produces a circuit which 265 V7emm 


ct 


Similar to a fuli custom desiaqn by synthesizing theme. ae 
with a tono-down, hierarchical desian methodology consistimemee 
chip sets, individue! chips. modules and bloe?s ihe tome 
Silicon compilation provides the interface between hich level 
design specifications and a variety of design tools which 


produce efficren: TC Vavoucse 


S. GENESZL SYSTEM DESC EP ETe!, 

The Genesil Silicon Compiler System is a design 
automation system which provides the user with the capability 
of designing VLSI circuits from high level system descripruem 
to manufacture tapeout by producing the 2G "eae wae cee 


6 





Paeneeecocelr~dindescraptions. The system 18 composed of menus, 
Sommands, and forms used in the following activities 
descriptions. The system uses the UNIX Operating System. A 


Genesil System Overview is shown in Figure 2.1 [Ref. 6:p. 
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Figure 2.1 Genesil Overview 


IP Methodology 


Paeme. tO bDeGinnweG a Genesiad session, the user should 
pre-plan all functional and performance specifications. With 
this initial plan, the user is able to rapidly observe 
BPeploratory ("first cut") designs of the required 
specifications. After as many alterations as desired or 
required, the detailed design can be completed to include 
Simulation and timing analysis. Next, the physical design 
process is "invoked" by using the Floor planning feature. 
Once floor planned, verification is again conducted by 
MmemeciOnal Sinmtlation for logic, and timing analysis for 
performance. The chip is then ready for manufacture 
imterface. The Genesil methodology is illustrated in Fiqure 


eee iRef. 6: oe ae 
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Figure 2.2 Genesil Methodology 
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Pee ee Design 

Genesil 18 an object oriented system which uses 2 
hierarchical pathname system based on the UNIX operating 
system pathnames. Objects are selected, attached, detached, 
moved, and removed from the user's account. Objects include 
meocks, modules, chips, and chip-sets. 

Blocks are the lowest level objects in the Genesil 
System object hierarchy. Blocks are created by the system 
block generator as directed by the user's functional 
Specifications. There are three types of blocks, independent 
Piocks, data-path blocks, and random logic blocks. 
Independent blocks include complex stand alone blocks of logic 
Pea as ROM's and PLA's. Data-path blocks are desianed 
Specifically for functions that manipulate parallel data. 
Random logic blocks contain user specified gate level loaic. 
Modules are a collection of blocks, other modules 
feubmocules). and parallel data-path modules [Ref. 7:p. 1.2]. 

Modules are intermediate objects in the hierarchy. 
Pee@eles are a collection of blocks and other modules 
Memomocdcules) [{Ref. 7:p. 1.2]. 

Chips are complete integrated circuits. Chips 
contain blocks, modules, pad specifications, interconnection 
lists, positioning information for blocks and modules and 
Meekaging information. Chipsets are a collection of chips. 


Chipsets include chip interconnection lists, and user-supplied 


ale 


simulation model programs and timing analysis models [Ref. 
Sb. Coat 

After an object is attached from the SELEC?P Osueem 
menu, a Header Form is completed which specifies function type 
(i.e., RAMs, PLAs, random logic, etc.) and fabline.” Nese 
Specification Form is used to implement detailed information 
about the object. The Specification Form varies, depending on 
the object type selected. The Specification Form is the heart 
of the design process. This is where all design 
specifications are desicnated by the user. Functional objects 
are attached/detached, signals attached/detached, and bus 
widths desicnated. Once the Specification Form 1S compas 
to the user's specifications, the system generates a form 
check which identifies any incorrect signal connections wis 
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can be corrected immediate... 2.3 (Ret. 6452 Seeeam 
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Figure 2.3 Design Description Hierarchy 
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3. Netiisting 

A net 18 a connection between two or more Gbjecuem 
Objects are any one or combination of blocks, modules. §emaees 
or chipsets. A netlist is a listing of all the nets woe 
module or chip. The netlisting feature allows the user to 
specify the interconnections between objects. Object- 
netlisting and Net-netlisting are two options which may be 
selected and show the same information from different points 
of reference. The Object-netlist form is used to define 
connections of sub-objects to the system net. The Net-netlist 
form is used to specify signal names to be combined into 
network which the system creates. Used in this context. @ 
is synonomous with a node, from which a single nodeuwee 


formed from all connectors and nets which are electricals 


ecuivalent. Netliistinag can also be accomplished between 7 ae. 
to form chipsets. Figure 2.4 shows the netlistine cor=amem 
Rieranch, (Bet. 6 epeicw = 
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merce ee. 4 Netlisting Command Hierarchy 


4. Floorplanning 
Floorplanning consists of “the ecttalwplace a]: 

objects on a module or chip, the connection of pins to pageamem 
Pinout, and fusion order specification. Placement refersmue 
the actual geographic locations of objects in relation to one 
another. The placement feature allows the user to graphically 
determine the placement between objects to minimize wire 
lengths. Genesil provides the appropriate menu depending on 
the object type. The pinout option provides for assignment of 
external signals to on chip (signals not local to an ob jee 
and of £ chip (I/O pins and pads) and) as recuired to... 


modules and chips. Fusion allows the use@€= to "erveatemaaag 


os 


1g channel assianments on the floorplan by BDumGaee 


Woe. Bore? 
objects together to form channels [Ref. 6:p. 7.151]. “Pusan 


maev be accomplishede automatically and then changed manually 


Te 
am 


}4 
1{) 


from the commend selection fore" fior more elilel ec. sae 


Figure 2.5 [{Ref. 6:p. 7.25] depicts the Floorplanning Cone 
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Comps line 

Compile 1S a command option that allows the ie aa 
force an immediate compilation of the complete set of views or 
selected views of the selected oSoeeen A view is one of three 
Genesil System representations of a block, which are 
geometric, functional, and timing. Compilation must be 
completed prior to simulation, timing analysis, plot yee: 
tooling activities. It is automatically done if simul a@tasemeers 
timing analysis is attempted prior to compile selection 
because the system checks the objects files for compilation 
currency. For efficiency, it was found that each bloechwes 


objects should be compiled at the completion of desigmee-e 


1() 


netlisting. Ficure 2.6 [Ref. 8:p. A.7] shows the compiles 


Of commends. 


COMP. Te Menu 


SIM MODEL 
TA MODEL 

LOAD MODEL 
GATE MODEL 
LAYOUT 

BUDO one 
CHECK 
AUTO_DEF_ SPEC 


INTERACTIVE 
ABORT_GO_ON 


Figure 2.6 Compile Menu 
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Poot hese aie cdeston phase, the most sicnificant 
Semmeele Commands 2nclude Build All, Sim Model, and Ta_Mode?. 
Mees build All comman@s compile all views of the current 
object. Sim-Model compiles the simulation model needed for 
Gimulation of the current model. Ta-Model compiles the timing 
model necessary for timing analysis of the current object. 

6. Simulation 

The purpose of simulation is to verify that the 
design and layout generated by the current object are 
tfteateally correct. The layout is synonomous with the 
geometric view of an object and is the physical eguivalent of 
Mimet Object. The two most significant modes are functiona? 


eee cwitch-level simulation. 


ct 


Functional simulation generates a gate-level model 
meoedeneral purpose simulation and is independent of 
Meeemology and layout. It is dependent only on circuit 
[Mmuimecaronality and input signal changes. To perform functional 
Simulation, the block must be defined and netlistece. 
Fumeti:onal simulation is based on a demand-evaluation 
emeaerithm which creates a functional model that simulates only 
the minimum logic required for correct results 
Meems 9:p. 2.1). The user designates net values and manually 
advances time across a clock edge. 

Following design functionality verification, the 


object is floorplanned, resulting in the compilation of a 


Meee, From the layout, switch-level simulation is used tc 


9 


verify functionality of the actual layoutwe ree 
Switch-level simulation uses an event-driven algorithm which 
1s 5-10 times slower than functional Simulation an@ 2euboam 
used during final verification only. The algorithm) ise 
Slower because it depends on detailed signal propagation data 
extracted from timing analysis) (Ret age 2 

7. Timing Analysis | 

Timing command selection places the user in the 

general Timing Analyser (TA). The system then uses an 


algorithm that requires no test vectors and generates the 


ry 


ct 


= 


ifeng specemeires a0 : pales. 


following 


Cbwect presagatzon vdelays 


Paths limmtine ¢loch srequcney 

Die =CVecle -COnstzaints 

THoeut Ssesevo wena held times 

Ourteut delays 

Internal node setup, hold times, and signal delays 
Path delays between internal nodes. 


The user then selects a menu command to generate a timing 
repert for the desired information listed above. The TA can 
be used at any time durine design following Defini ven 
Specification for random locze ebjects en buee ore 


following Definition Specificatten and Flocrplanna eames 


{} 


og 


modules or chips. Figure 2.7 [Ref. 10:p.1.1]) shows the Timms 


Analysis environment. 
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jeciia: | 





ee! Se 2up 


ye tes 


Timing 
Reports 





mera lf.) ss tirime Analysis Environment 


8. Manufacture Interface 

After a chip is completely specified and veri fyeomeen 
terms of functionality, timing, power dissipation, and sau 
the design is ready to be sent to a foundry Specified onm@ane 
chip's definition header form. A foundry, or factory when 
produces the chip, may be changed at any time by changing the 
selection on the header form and re-compiling thewcenee 
Design specifications are altered with each foundry change. 
The fabline, or process used to make the chip, changes with 
each foundry change which affects chip size, power, and Game 
results. Chances occur because chip lavcut differs due to the 
selected fabline's design rule check, and each foundry hesmeee 
own models for Cevices built on thet particular fablineweeee 


Go) ee 


iia sober CIRCUITS 


A. Bee SON eC PReUTTS FOR HIGH PERFORMANCE 

The purpose of pipelined circuits is to increase the 
mMreeughn-put or performance of a circuit by splitting the task 
to be performed into cascaded sub-functions or smaller pieces 
and allocating separate hardware to each piece. Each piece or 
sub-function is defined as a stage. A stage normally consists 
Semtwo Components. They are the combinational logic to 
Memeors the sub-function, and a Veatch or flip-flop to save the 
Mmeput of one stage as input to the next. Mne COncepe is 
Mm@lelacous With a physical pipeline or automobile assenbiviine. 
Metea flows through the stegqes of the circuit at a rate whict 


is independent of th 


ty 

}4 
1) 

“ 
Te} 

ct 
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See neworpeline oF number of 


y 
mM 


r. is completed in "X¥" nano- 


D 
ry 
Wy) 
4 
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th 
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Q 
ct 
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stages. i ae OV 
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Memmeeds (ns), and the function is Givided into "N" s 


et 


a SN 


a 
(Q) 
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Mme ect yOrSs, chen the output of the original function can 


i 


Mmeoreticaelly be increased by "X/N" ns. This results in an 
M@reeerold increase of performance [Ref. 11}. 

There are physical limitations on "N" due to hardware 
technology, the function being pipelined, clock-skew, and 
critical race. References 11 and 12 address hardware and 
EPumetion limitations. Clock-skew, due to circuit lengths, 
loading, and driver circuits, makes it nearly impossible to 
guarantee that all stages of a pipelined circuit receive the 
Pewee pulse at exectiv the same time. Critical race refers to 


ae 


the situation where a datapath through a leégqie =blee aa 
stage may be so short that, if the latch changes its outpome 
early, the change may reach the next staging latch and change 
it during the same clock pulse (Ref. 1]. For this reason, 
usually flip-flops are used between logic stages or a two 
phase clock system is used with latches, each phase serving 
alternate stage latches. Two stages and a basic pipeline 


clock are shown in Figure 3.1 (Refi. 1222 ice 
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ome FULL ADDER DSSiGi 





iL. sate eocneruon 
Full adders serve a Significant role Jn faa 
performance pipelined signal processing Gipeul toe oo 
performance custom signal processing filters consist of 
pipelined adders and multipliers built from full adders. The 
Genesil Silicon Compiler system library contains full adders 


which can be programmed, via a menu, from 1) tome oar oee 





Pmotheee o@he pertormance and size of @ 1] bit library full adder 
were compared with the performance and size of a custom full 
adder built on the Genesil Systen. Motivation for performance 
and size data stemmed from the research data presented in 
Chapter IV, where full adders were used to build high 
performance pipelined multiplier chips. 

2. Genesil Silicon Compiler Library Full Adder 

Beecull vacder , chownmmerigure 3.2 [Ref, 13:p. 2.1], 

was extracted from the Genesil Compiler Library, Volume III, 
which is a collection of all system random logic blocks 
available. The figure illustrated the only transparent 


information available to the user concerning a full adder. 


cevt 





aut 


Figure 3.2 Genesil View of Adder Block 


Mimewrigure depicts two data input buses (A and B), and a 
Single carry input (Cin) which are added together resulting in 
Meemaata output bus (OUT) and a carry output (COUT) [{Ref. 3}. 
The manual offered no internal logic circuit diagrams nor 
performance and size specifications for the adder. Since the 


adder width can be varied from 1 to 16 bits, the interest was 
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in whether the system used a general al@orve ai oe oe 


construction, possibly resulting in wastecusmzomeer 


ry hardware, or if it "customized" tke adder | oe 


p) 
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Grane cess 


te 


Specirticative.c. 
A 1 bit full adder block called lib _fulladd Bikey 


constructed, and a VLSI layout is Shown in) Piecureceowee 
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Figure 3.3 Genesil 1 Bit Full Adder Layout 
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The object size, calculated by the system, was 375655) 75-2 

mils, resulting in a total area o£ 2e"15 sane eee 
Timing analysis was performec on the block wie 

resulted in the Timing Analyser output propagation delays 


shown in Table I. 
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A typical full adder was constructed from exclusmye. 
or gates, AND qates, and OR gate es shown in Figure 2.4 {Reis 
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Figure 3.4 Full Adder Mogac Circuit 





blk was construct edmamne 


fuiladaz 


An object called cus 


a VLSI layout is shown in Fiqure 3.5. 
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Figure 3.5 


Custom 1 Bit Full Adder Layout 


as calculated by the system was 7.58 


Iho moe ow 


The object size, 


This resulted in a total area of 18.34 square mils. 
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Timumo anewas. S wes perrormed by the systex timing 
analyzer resulting in output propagation delays presented in 


meple Il. 


VES © I 
CUSTOM FULL ADDER OUTPUT PROPAGATION DELAYS 


OUTPUT DELAYS (ns) 


OUTPUT 
MIN MAX 

{ 

! | 
(eS Oe | DS So | 

| | | | 
| SUM | ee | 4.6 | 
| | | 

a. Results 


The results of a comparison between the svyster 


(ly 


[eeorery £11 adder and the custom full adder ere summarized in 


Table III. 


TABLE wee 
SIZE AND PERFORMANCE SUMMARY 















MAX PROPAGATION 
DELAY (ns) 


TOTAL AREA 
(SO Miaes 








GENESIL 
PUD» Dik 






CUS Ten 
FULL ADDER 


The data indicate that the custom full adder provides a 


O.2ns performance improvement with 7.81 square mils Saving in 


Sar POUR: BIT ADDER Westen 
1... sntroductien 
The four bit adder is the building block fou ee 
performance pipelined adders. A basic four Dit adder wea 
riprie carry circuit consisting of Eour £ullwaeae cee 
carry out of each adder ripples down as one of the three 
inputs to the next eddex. Performance size considerations 
influence the appropriate design. Designs include pipelining 
full adders with latches, four bit cCarry-lock—-ahead eaqqeme 
(CLA), and pipelined CLA. A pure performance pipelined CLA is 
described in Reference 15. 
2. Genesil Silicon Compiler Library Four Brrmeaces 
A library four bit adder called lib 457 °3b Uke ce 


constructed by using the Random Logic Block Specification menu 


ShHOWRe ahs. Le Lee Jece 


ae 





Block type: 
Pebocl ances: 
Name: 
Wadth: 


Connector 
A 


Be iat, 


Cig 
COUR 


jaa 


Signal nares were 
Seee(OUT), carry- 


ey, 


iA 
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fet 


the system's p 


ADDER 
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> 4 
Regime 
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>BO 
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5S2 
cd 
S00 
> Ge 
co 
>FALSE 


>FALSE 


ert ee ee! 


>FALSE 
>FALSE_ 


Cenecet eo Blew reges specification Menu 


specified for the A ane B buses. 


ipo Cale cnewecarry-oOls 


fCOUR 


the 4 bit 


layout of the adder was constructed by using 


feature and is shown in Figure 3.7. 
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Figure 3.7 Genesil Layout 225.4b3 tho 


memati en or tine aqcaer, calculated by the system during layout, 
mec eee) Ceo eee Mils  resultince in a total area of 65.07 
square mils. 

Tinting analysis, provided by the System Timing 
Analyzer, produced the output propagation delays for all 
Bleput signals. Data are provided in Table IV. 


TABLE IV 
GENESIL 4 BIT ADDER OUTPUT PROPAGATION DELAYS 


SOBs Cay GURPUT DELAYS (ns) 


{ 

| 

| 

| MIN MAX | 

! 

Co | 1.9 | 9.5 | 
{ 

SO 1.6 5.2 | 
| 

Sa ce 6.3 | 
$2 | 3 8.0 | 

| $3 | 3.1 ene 


Maximum propagation delay was 9.5 ns, occurring at the carry- 
eee (CO) output. 
3. Custom Four Bit Carry-Look-Ahead (CLA) Adder 

The Genesil System manuals provide no information 
Semcerning any CLA features of the library adder. Without 
Sere addition can become inefficient, but by pipelining 
conventional adder circuitry, performance can be increased at 
the price of additional hardware. CLA circuits involve more 
meee ware than ripple carry circuits, but are faster. 


Sie 


The principle of CLA circuits involves anticipatasc see 
ana where a carry will be generated. The circuit "looks 
ahead" to see where the carry is neede@d. References 15 and 16 
provide detailed CLA algorithm development and analysis. The 
circuit shown in Figure 3.8 [Ref. 17] was constructed for a 
performance and size comparison with the Genesil 4 bit adder. 
Figure 3.9 shows the Random Logic Functional 
Specification menu used to build the CLA circuit. Each random 
logic object was specified, signals designated, and the 


circuUlrt nNer=irseec. 
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DEL EDIT MOVE 0: >XORO (XOR) 
DEL EDIT MOVE 1: >XOR1 - (XOR) 
DEL EDIT MOVE 2 rnin (AND) 
DEL EDIT MOVE 3: >AND3 (AND) 
DEL EDIT MOVE 4: >OR4 (OR) 
DEL EDIT MOVE 5:  »>XOR5 (XOR) 
DEL EDIT MOVE 6: >XOR6 (XOR) 
DEL EDIT MOVE 7:  >AND7 (AND) 
=1 EDIT MOVE 8: >AND® (AND) 
DEL EDIT MOVE 9: >ANDO (AND) 
DEL EDIT MOVE 10: »>ANDIO  _ (AND) 
DEL EDIT MOVE 9112 )>ORm (OR) 
DEL EDIT MOVE 12:" >xORd2 | Mao 
DEL EDIT MOVE 13: oAND13 (AND) 
DE7 EDIT MOVF 14: OAND14 (AND) 
DEL EDIT MOVE 15: oAND?25 — (AND) 
DFL EDIT MOVE 16: AND16 ~~ (AND) 
DEL EDIT “MOVE 92) Conia (OR) 
DEL EDIT MOVE 18: »>xXOR1&  (XOR) 
DEL EDIT MCVE 19: »XOR19 ~~ ~~ (XOR) 
DF. EDIT MOVE 20: »>AND20 (AND) 
DEL FDOT (Moye Foti. ceed (AND) 
DEL EDIT MOVE 22: »oAND22  #&~ #3 # (AND) 
DEL EDIT MOVE 22: oAND2O3— 0 ara 
DEL EDIT MOVE 24: oAND24 ~~ (AND) 
DEL EDIT MOVE 25: »>OR25 (OR) 


3.° Pandom Locic Functional Speci itvcac eas) ae 
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PRpmOobieCemlayout Of the CLA block called 
cus_claéhbit_ blk was completed. The system calculated the size 
Meteo +ec. as 44.53 % 2.42 mils, resulting in a total areé 
ae 07.76 scuare mils. 

Sance thisewWas aecustom Object, the System Functional 
Simulator was used to test for correct logic. Random values 
were put on the inputs, the system clocks cycled, and results 
read from the Functional Simulator menu. An example 
Simulation run extracted from the Functional Simulator is 


Mmeenucec es Ficure 3.10. 


me eoeeclazb=t bir is of type genbiock/rl with 28 ports 
mmeOor. Of AO to NC = 1 
meas 1 TT A1 6ttolhCUWNNCUcSlUh 
meeporc 298 FO to NC =1 
Meer: 2 «. Ao ee, ee vee 
Poss Sear Bi to NC = 1 
psere © 1 AS t Le = = 
meer ce © Sf B2 to NC = 1 
moore |; | B83 to NC a 
Meee -§ OC C4 to NC = 1 
Mere FC O SO to NC = 1 
meer Ic SC St to NC a 
meeort l[U6!lULLlCUOlUSe2 tea) = 
meeore 12 0 £3 "to NC = 1 
meeecer ds ©. Cin to NC = 1 


Be Cures pmo eee Simulation 


The System Timing Analyser was used for output 
propagation Celays data for all output signals. The results 


are shown in Table V. 


Ney ienG aN! 
£ BIT CLA OUTPUT PROPAGATION DELAYS 


OUTPUT DELAYS (ns) | 
OUTPUT 


a 


Maximum propagation delay was 9.0 ns, occurring at ete 
Significant bee Wester s Ss) S 
As Results 
The results of the comparison are summarized ina 


VE 


pe sean a ah Ac 


SIZE AND PERFPORMANGE our 





IMAX PROPAGATION | TOTAL AREA | 
DELAY (ns) (Sq Mils) | 


GENESIL 4 BIT ADDER 65.07 


CUSTOM 4 BIT CLAVADEER o 20 107 WG 





The data indicate that the custom CLA provides a 0.5 Hs 
performance improvement, but is 42.69 square mils larger than 
the librery adder. The performance of the Pi2breryeages 
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Wm@eeeeres that the circuit probably has CLA circuitry included 


in the system adder algorithn. 


» . Smet EEN BIT ADDER BES wer 
ioe Int roducti om 
he pipe lwnecmecmoemummaedemecan be used in conjunction 
with two's complement hardware for special purpose signal 
processors, in the final stages of a 16 bit multiplier as 
presented in Chapter IV, or in various other capacities 
involved with high performance special purpose hardware. This 
section compares the performance and size of a 16 bit Geresil 
[eeeary adder with avcustom 16 bit adder built on the Genesil 
Eeecer. Ad@itionel pipelined adder designs and performance 
data are available in Reference 18. 
2. enesil Library 16 Bit Adder 
Rola scary Vege wececemecatmied lib 16bit blk wes 


Memerericted by using the Rando Loecic Block Specification menu 


pmee@ma if Ficure 3.11. 


Beak type: ADDER 
Block index ae 
Name: PED OER Ole 
Weeth: >16 

Regime 
Gonnector Waden Timing 
A 16 ie eOD te | TAS. O04 
B 16 1p -pacson nen) BS: 0) 
OUT 16 VeProp(t) Ss: 0] 
CIN al SL )croyey (nem, ex 
COUT 1 eProp (tL) yee 
Eee a6 1 Feedthru >»FALSE*16 


Memetre 3.11 Genesil 1€ Bit Adder Specification Menu 


Input signal names, in bus notation. were specified for theme 
(A[15:0]) and B (B[{15:0]) buses, and Cin. Oucpurvecagno. 
included sum (s[15:0]). in bUS metatiGnea. eer 

A VLSI layout from the system plot feature 1s inevoeee 


acurPicqure oie 
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Figure 3.12 Genesil Layout lib_16bit_ blk 
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The size of the library 16 bit full adder was caleviatroama 
the system to be 29.56 X 7.42 mils, resulting in 2 totale 
Of 2193 43 square mists 

Output propagation delays forea!! SiGnae ls ene ae 
calculated by the System Timing Analyser and are presented in 


Table VII. 
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fA Bee 1 
So P6 BIT ADDER OUTPUT PROPAGATION DELAYS 





| | OUTPUT DELAYS (ns) | 
OUTPUT 


aaa. onal 24.0 
S125} cal 7 | 
oi gaa S| 
Si oe 8.0 | 
| $137 al | 





Maximum propacation delay was 27.2 ns, occurring at the carry- 


Sue (Co) signal. 
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2. Custom 16 Bit Pipelined Adder 

A custom 16 bit adder was constructed using Geneauwm 
library 4 bit adders for the add logic. and 2-phase libra mae 
flip/flops to retain the data between each stage. The library 
adders were used because the performance and size comparison 
with a 4 bit CLA previously completed indicated that the 
differences were insignificant for the purposesmofecena. 
section. An attempt to build a custom Earle latch, as 
presented in Reference 12, failed because the system 
disallowed random logic gate output signals to simultaneously 
perform es both external output signals and internal feedbacE 

2onals. vis feature is required for memory in both thews 
flip/ftloo and Earle lace This problem wes not veneers 
further because a library D flip/flop setup and hold time. 
found not to exceed 6.5 ns. This was approximately 327007 
less than the 4 bit library adder which was used in each Sta 
of the adder. The adder logic, therefore, wes the dominmauame 
delay factor driving the clock speed. Figure 3.13 sShowsee 
design, in block diagram form, used to construct the addezmag 
Genesill. 

Figure 3.14 shows a VLSI layout of the custom T6uGaa 
pipelined adder module, without input/output pads, constructed 
for performance and size comparison with the library ~addeus 
The module was floorplanned using the list-best command in the 
floorplan menu. This feature graphically advised the user of 


the best placement of the 5 stages in the module for cptuanus 
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mewetana and fusion. 


Mesulting ina total 


The adder module was 21.89 X 339. 


area of 7424.87 square mils. 
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Figure 3.13 16 Bit Pipelined Adder Desian 
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16 Bit Pipelined Adder 
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As a size and routing comparison, Figure 3775 srewo ae 


Same adder modules staces placed manually. The size of this 


i 


module was 55.41 X 91.42 mils. resulting in @ 2otalea: oo 


5066.50 Square wells. 
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Figure 3.15 Manually Floorplanned 
16 Bit Pivelined Adder 
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Although this design was significantly smaller thane ene uae 
floorplanned by the system, routing and fusion of the modus 
floorplanned by the system took a significantly shorte> tame 
to complete. The system floorplanned module took 10 to 15 
minutes to route, while the manually floorplanned module took 
1 to 2 hours to complete the seutinge 

Figure 3.16 shows the pipelined adder with the pads 
attached. This figure was included to demonstrate the 
Significant increase in chip size experienced with the 
addition of pads and associated routing. The size of themenae 
increased to 171.83 X 385.83 rils, resulting in a totaleagem 


of 66,297.17 square mils. 
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Fiqure 3.16 16 Bit Pipelined Adder With Pads 


53 


Simulation was performed for locic validation Usa 
the Functional Simulator. Various combinations Gilep1 mame 
integers were placed on the input signal buses, the Syeuam 
clocks cycled, and test results were observed on the output 
Signal buses. Figure 3.17 shows a sample of a simulation test 


run extracted from the Functional Simulation output forme 


>» is of type module with 48 ports 

> pert 1 1 TRUE tc Neg 

>» port 3 I FALSE to we = 

> port 5 0 ail[15:0) to NeG*16 = sit eee 
>» port 7 I ali5:0] te NG*16 = Banner eee 
> port 9 0 bL(15:41 Bowle+22 —see ee oe 

>» port 12 1 b{2i5:0] "te Ne*16 = see 
> port 13 0 €le to tiga 

> port.15 Cl phase vawee ey — 2 

>» port 17 Ci phase Seeocic = € 

> pert 20 0 a2([15: 2 eo NC*c = sie) 

> port 21 0 a2(3: 0) Pte we*4 = sie 

> port 23°00 b2°18: 8) Beeeie*s = eee 

2 2Ort 25.0 €2Zo to.) n= 

>» port 27 0 d0([3:0)}) BeeaNe~4 =F 

> (port 30°00 aZst1 5S: Wyiieos ee 4 Go 

> port 21 0 a3[(3: 0) mee Nes -— Fie 

> port 33 0 b3[25: 12a c. le * 4 Sais 

> “pOrt 25.0 C30 *t Oviiemereer 

> pert 37 0 4€3'7:01] Mee Nes =e ie 

>» port 39 0 a4(3:0) Bre NG*4 >= ret 

>-pert @€1.0° e424 to hiGa a. 

> port 43 0 d4[11:0)] te NC*1i2 =e iii lee 

» pert £5 ©- Caury feeic==n- 

>» pert 47 O sum[15:0] feo NC*1 6a] 81 1 eee ee 


Figure 3.17 Simulation Results of 16 Bit Pipelined Addex 


Timing analysis was performed to investigate the 
worst case delay in each stage of the adder. Figure 3.18 
through Figure 3.22 list the worst case propagation delays and 


identifies the worst case signal for each of the five Stages 
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of the pipelined adder. The data indicate that the largest 
propagation delay was 9.5 ns which occurred in stages 1 
memouch 4. This delay is attributed to the library 4 bit 


adder used in each of these stages. 
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Figure 3.19 Stage_2 Output Delays 
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Figure 3.21 Stage_4 Output Delays 
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The results of the comparison between a standards 
bit library adder and custom pipelined 16 bit adder arewenaws 
in Table VIII. These figures do not include delay associated 
Wath interstage Elip-f£toec- 


TABLE WY Pit 
SIZE AND PERFORMANCE SUMMARY 








TOTAL AREA|MAXIMUM PROPAGATION 
(Sq mils) Delay (ns) 


GENESIL 
16 BIT ADDER 219 oe PLS Es 
CUS TOM PG bBas 
PIPELINED ADDER 7424.87 935 
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ES. PERFORMANCE SUMMARY 
aero Nace na ayaa cine Size andwperformance results 


MaDe 


~~ 
~_ e 
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‘) 
Mm) 


t- 


Peethe accders desicned and constructed in th 


iMejeivay “10>.4 
ADDERS SIZE AND PERFORMANCE SUMMARY 


TOTAL APEA|MAXIMUM PROPAGATION 
esean mi. s) Belay, (ns) 


GENESIL 
FULL ADDER 26.15 5.2 | 

| CUSTOM | | | 
| FULL ADDER | 18.34 5.0 | 


i 


| GENESIL | | 
ee Sit ADDER 65.07 9.4 | 


| CUSTOM 4 BIT | | 


\O 
O 





CLA ADDER | 107.76 
| GENESIL | | | 
| 16 BIT ADDER DaOnaar | ae) ! 
| 
| CUSTOM 16 BIT | | 
PIPELINED ADDER! 7424.87 9.5 | 
{ 





mmemeceate indicate that there is no significant performance 
advantage gained with the custom full and 4 bit adders. The 
custom 16 bit pipelined adder data clearly illustrate the 


performance advantage gained by pipelininga. 
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IV. MULTIPLIER CIRCUIT 


pe LN ERO aero. 

The binary multiplier 1s a major component of signal 
processor filters. Conventional ALU add and shift multmome 
functions and parallel multiplier circuits are not adequate 
for the speed requirements of the high speed processor. This 
chapter presents performance data on 4, 8, and 16 bit unsigned 
librarv multipliers, which are compared to a custom 4 amu 


bit pipel greg sult2pt vere 


- 


The rultiplication add-and-shift algorithm for two 
binary mumbers are represented by Equation 4.1 [Reis > eee 
1€1 

oles be 
i > "2a (8.1) 
v=0 k 
b represents the n-bit multiplication vecwmoreea 
represents bits n of the multipilver Vveetor sam-w ome 
represents the 2n bit product vector. [Ret vy leo eee 


This concept is illustrated in Figure 4.1 [Ref. 16:p 2 1a 
the product of two 8-bit integers. The multiplication Greene 
two 88-bit ¥ategers results in eight partial prodwecc 
generated from the ANDING of the multipliacand ive imane 
multiplier (MP) bits, which are then added to form the =: a7 


PEeocuwet. 


ez 


Pe em aoe one ea Oi TPLIG AND 
Vic aon Cor comme.) eee OL PU ree 


ee ee 





A7 A6 A5 A4 A3 AQ Al AO—-A PARTIAL 
B7 B6 BS B4 B3 B2 Bl BO PRODUCT 
CUeGewG@=rG4) C3 62.C1 CO 
Py re Meeba Da D2 Dl Do 
E7 F6 E5 E4 £3 F2 Fl EO 
ay joe in jou! Gee) Sale) ideale 
pYeGC G5NGl1C2 C2 -G1.G5 
PgeaG6 ES H2 P2 HD 41 HO 
Memes) 351251151059 se $7 $6 S5 $4 $2 S2 S1 SO--FINAL © 
PRODUCT 


Pearce wome-pat integer Product 


B. 4, 8, AND 16 BIT GENESIL LIBRARY 0a. 





i. Multiplier Bloceim cymceme 
The Genesil library multiplier block arréy cCOrcueeeueass 


array of half and full adders which provides a serau 7-8 
multiplier scheme for integer and fraction/mantissa portions 
of floating-point numbers. In depth parallel multisim 
theory and schematics are contained in Reference 4:pp. 344- 
348. The multiplier Block array core and opera se 


illustrating the product of 111001 multiplied by 1101] 2S0eiaw 


in Fiocure 4.2 [Ref. 1l3:p. 4.3}. The block is designed 
unsioned intedqer multiplication and reegcuires exter gem 
circuitry for signed operations. The least signi ficen 7a 


zts are produced directiy from the erray, but am eGitemaee 


ct 
¢)) 
OF 
er, 
}4- 
ct 
} 
C) 
io 
O 
th 


adder is required to comolete the partial sroduca 
the most sicnificant (MS) B2%5s. The welder tema 
multiplicand widths can be varied from 4 ts 32 bit: 2 


multiplier width cannot exceed the multipnYica7de. 32-8 
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° oe > a? | | | 6 6 | 
| | | q 6 L 1 (pp!) 
r) o ] (pp2) 
1 1 q | 0 0 1 (pe)) 
t 1 ) ] 1 (pp4) 
MS SUM. MS CARRIES = ts OvUl => 
ITT TTT : 3 : | | | - 1 (finel result) 
0 ae Fine! Rest Ne 


Figure 4.2 Nultiplier Block Array Core and External Adder 
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2. 4, 8, and 16 BaveMules 5) teaver 
Three mocules, containing 4. 8, and 16 BbipeGe neue 
library multipliers and external adders, were constrectecqmaaas 
the Specification Menu. Each was simulated for correct meq. 
and processed by the Timing Analyser for propagation delay 


data. The results are summarized in Table X. 


TABLE X 
4, 8, AND 16 BIT OUTPUT PROPACATION DEA we 


(OUTPUT PROPAGATION | 
DELAYS (ns) 


| 
MIN | MAY | 
| 
| 


Aa BED 

MS_SUM | 132 
| Lo. Oe | eel |. ers | 
| MS OUT 5.3 | 18.8 | 
| & BIT | | | 
| MS_SUM | 4.1 | 24.4 | 
| JS eous Le We leh. | 
| MS_OUT | "5. 9° 1 36a 
| _  —EEEEE EEE 


iy he. Serre | | 

| MS_SUM | S2k6 a Sec oe 

| LS_OUT Pee aed | 
suns, 


| MS OUT | | Hao | 


The MS SUM data are the propagation delays of the array seem. 
only. MS_OUT is the total propagation delay of both thewaew. 
and external adder. 

The addition of D flip/flops between the corewand 
external adder in Figure 4.2 decreased the propagation delay 


driving the maximum clock speed allowable for the cirewimeee 
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meteor the MS SUM output Sropagation delay. The D F/F inputs 
eee ates) eeio Chr ths, and Ls OUT. MS _ SUM and MS_CARPIES 
were then clocked into the external adder or next stage of the 
Meee ianeme Te>le Ximaillustrates the theoretical allowabie 
Breck Speed of a circuit using the multiplier modules 
considering each module with and without the D flip/flop 
insertion. The modules without D flip/flops inserted between 
the core and external adder, clock speeds were calculated 


assuming there was aD flip/flop attached to the outputs of 


the external adder ana LS_OUT. 


ees 
totem wen GLOCr SPEED OF 
eee ea Cem ST LIBRARY MULZIPLIER 





|CLOCK SPEED (MHZ) | 


| 
[Ki THOUmen WITH 


| 
| 
| 
! 
| 


| 
oan | em R/h | 
IINSERTED [INSERTED | 








|16 BIT MULTIPLI=E2| 11.3 ! 17.3 







The data indicate that there was a significant increase of the 
peemowable clock speed of a circuit using the multiplier 
modules with the addition of the D flip/flop inserted between 


the core and external adder. 


oy 


CA 4° BIT PIPELINED MULDIEITE: 
i. int: oat ction 
This section presents performance data for a aaa 
pipelined multiplier using the Wallace Tree structure. hegeeee 


4.3 illustrates a 4X4 multiplication in dot form [Ret vee 


Picture 4.3" 4X4 Muleao 


el products are formed, the three riqht Cowmaaas 
of partiel products are shifted down to form 4 pyrvamicguce 


tree, es illustrated im Ficuve 4. Sites 
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Meee o-tmptt, 2-OuLEpuc full adders are used to compute carry 

Mere acditicn = «esA) for column reduction. 
Memereciice = Lnesce COLuUr=ss Of helignit h, CSA 16 used to reduce 
meree Cots of column height to two. These two output acts, 
minach represent the familiar sum and carry outputs of a full 
adder, are placed in the next level of the tree structure in 
maeir appropriate positions. [Ref. 16:p.16] 

ms Concept is illustrated in Figure 4.5 for a 4x4 


merciplication. 
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e) 
‘7 
t+ 
It] 
< 
m4 
iam! 
‘@) 
”n 
ys 
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-. LAST LEVEL CSA 


Broure 4,5 Cs Reauction 4x4 Multiplication 


Mmree reduced to the last level addition, various CLA and 


pipelined ripple adder designs are available for increased 


performance. 


See, 


2. 4 Bit Pipelined Multiplier Design 


The 4 bit pipelined multiplier was designed Usincmueee 


ellace Tree Structure, with 


‘J 


flip/flops inservceduasas 
Pipelining. A block diagram of the module is shown in pao 
4.6. All partial products were generated simultaneously by 
the 16 AND gates. Next, the partial products were reduced 
using the Wallace Tree concept described in section 1. The 
final level additions were computed by a pipelined Genesil 


library 2 bit ripple adder and a 3 bit ripplevadcew 


16 ANDs 
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Figure 4.6 Custom 4 Bit Pipelined 
Moeller Bb Lock ba agram 


wat 


The module consisted of 4 blocks calleaquye nam 


W 3, ané W_4. The module was attached "te aucune 
tloorplanned, and simulated to test for correct logic] eee 
2.7 depicts the ficerprvand. 

Figure 4.8 shows the 4 Bit Multiplier Chip with pads, 
clock, ground, and power. Timing analysis was performed by 


the system Timing Analyser for output propagation delays at 


each level. The results are presented in Table XII. 


ABLE XII 
IER OUTPUT PROPAGATION DEER 


| [OUTPUT PROPAGATION DELAYS (ns) | 
| SLOcK LW —____ eee 
| 


| was | org | 6.2 | 
! w2 | 2.5 | 4.7 | 
[| ee 
| Wo2 | 4.3 | 6.6 | 
| Eee 
roe an5 | 7.6 | 


The Gata in@icate that the longest output propacati oncom 


was 7:6 ns, Which occUrmed 2f Stocheweee 
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Figure 4.7 4 Bit Pipelined Multiplier Floorplan 
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Figure 4.8 4 Bit Pipelined Multiplier Chip 


eee eet PIPEGINED MULTIPLIER 


M 


The purpose of the work reported in this section was to 
Meee Strictly hich perftormence 16 bit pipelined multiplier 
Mees which cCoulae be rapidly tested and de-bugqgec. Two desicns 
were considered. They were the Wallace Tree structure and 
ripple adder design using a pipelined parallel multiplier with 
[med tial products computed prior to array entry. 

The Wallace Tree structure was rejected because, while it 
saved only two levels of logic, the design presented serious 
@e-obuco-ne difficulties. It was found to be extremely 
Meeetacult toa trace and Cebug signal errors when the column 
height was 16. 

jmemee ston uSea Was they pipnelinead parallel rultiplier. 
[ete primery advantadqe of this desicn was found to be the 
Meeedea ve ease of de-bugcing the chip. The primary 
Gisadvantage was the additional cost in hardware end chip size 
meee a tea with D flip/flop delays wsecd to alicn and save 
Memeermeciate results [Ref. 12:pp. 51-53]. 


ig 6 Bit Pipelined Multiplier Desicn 


— = —— pele niet 





ieee smo wOe nea stu ltiplier was desiqned usine a 


«) 


Pipelined parallel multiplier, and pipelined ripple carry 
adder hardware for summing the final partial products. A 
@eeton block diagram is shown in Figure 4.9. All partial 
products were generated simultaneously by the 256 AND gates. 
Mee onitial partial product generation is also necessary for 


the Wallace Tree structure. Partial product reduction can be 


v2 


accomplished bv Booth's modified algorithm eneurcacmeres) 
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ies neither were pursued in this 
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memories (ROM) [Ref. 1 
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Peoere 4.9 Custom 16 Bit Pipelined Multiplier Block Design 


vy 


Eleven levels of blocks were usec to construct the 


multiplier. These were then attached to a chip yj whiei see 
inciuded imrut/output pads. clock, power, and Grolnd. uae 


in 
Je 
in 


chip was then floorplanned, and the floorplan, wrcieeee 
shown in Figure 4.10. 

The chip was tested for correct logic Wesingeene 
system simulation feature. Ten to fifteen random 16upme 
unsigned integers were inserted on the input signals. 
Althoucgh the tests run were not all inclusive, the results 


ind€icated correct locic for the inesutesteeteae 
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Figure 4.10 16 Bit Pipelined Multiplier Floorplan 


PS: 


Timing analysis was performed by the system Gime 
Nealveser> Cr eCvtoes ropagqation delays at each level. The 
Gece p p pac 


results are presented in Table XIII. 


TABLE Xie 
16 BIT PIPELINED MULTIPLIER OUTPUT PROPAGATION DEA 


OUTPUT PROPAGATION 
DELAYS (ne) 





meicate that the loncest delay in the ci ece aus 


10.4. ns. -Ccceurrine im each levelezeen ee) ace 
E PERFORM, Ee RESUL?S 


muitipliers designed and constrieted fn cit eect e pea 


ee Nem Nee thee at 


80 


ie eee LV. 
Pier oer eer ANCE RESULTS 


MAX DELAY INO. OF!CLOCKY RATE! 
(ns) STAGES (MHZ) 


4 BIT GENESIL (WITH LATCH) 


4 BIT WALLACE (PIPELINED) ae 


16 BIT PARALLEL (PIPELINED) 8 53.1 
The data clearly illustrate the performance advantage gained 


Peeesing the custom pipelined multipliers for high performance 


tasks. 
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V. “CONCEUS@enNS 


A. SUMMAn 

This thesis has described the applications of Silicon 
compilers, and the design methodology of the Genesil Silicon 
Compiler. The Genesil Silicon Compiler methodology was 
demonstrated with the design and verification Gf cu oto 
Pipelined adder and multipler circuits. 

The Genesil Silicon Compiler system is a rapid and 
efficient stand-alone tool for alcerithm to fearoeone 


implementation and verification. Rapid iterative desicnz, 
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The Genesil system user's manuals state that it is 


assumed the user has attended the Genesil Silicon Compiler 


USe= Senecel. The manuals are reference manuals. anc Fee 
tutorials for new users. The new user, however, can rasaeue 


The user should theorowehly pre-plantdeo rc resem 


»- 
-_ 


performance specifications because there 1S not a plot) Sea 


dump" capability on the system. The user must manually trae 
and record all signal and object changes if an updated design 
plot is desired at the end of a session. 

Object compiling and channel rowtino times (tenes 
circuits designed in this thesis were longer than anticipateam 


In crder to expedite object compiling during design iteragaems 
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peace bUeGC.-nc, Object Sizes (1.e., blocks. modules) shouid be 
as small as practicable. The system auto placement and 
routing features decreased routing times, but were less 
efficient than manual placement for overall object size. 
Complete chips, with all associated hardware, consumed 
much system memory. During thesis research, chips and objects 
were stored on tape backups when memory availability became 
Srrtical. All design and performance specifications can be 
verified at the block and module levels, which saves memory 


eremrouting time. 


Sia Pe eOUMENDA. CONS 


The following recommendations should be considered: 


ieeerecSecanven thevarce of Optimum chip test alcorithms 
Peeeo> tc foundary =apeout. investigate the full Genesil 


Memeo ler System Corporation's capabilities in the test area. 


aa iregeeemicm motes =O- plot “Ssereen Gdurds" for rapice 
Mmeermeciate design schemétics. 
Seimens=o- the system to the VAX 785 for more memory 


capability and faster tape storage capabilities. 

mee 2oving svsSstem transfer to the VAX 785. establish ea 
user custom library for high performance modules including 
Peper aned intecer multipliers, floating point multipliers, 
Signed multipliers, and adders. 

Eee eo cesign, layout, simulation and Timing Analysis 


Wetmout pads for Nememyeand routing time efficiency. 
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APPENDIX 


GENESIL SILICON COMPILER Sore Ge 


ae INTRODUG? LON 

The purpose of this tutorial 1S to quide the newemeom 
through the mechanics of a Genesil system hierarchical top- 
Gown chip design. Designs may be implemented either top-down 
or bottom up. The tutorial begins with designing two basic 
blocks, followed by a multiplier module, and summarizequy eee 
the Gesicn of a chip which uses the two blocks as its core. 


Prior to becinning the initial session, the user shemuee 


je 


We Sema oe 


on Users Manual, in 














particular. Chepters 2 and 3. The next manual of interes 


he Syste~ Description Application Commands manual, whies 


a 








conteins detailed explanations of user invoked commands uae 
new user should veriodically refer to Appendix A (Genesa® 


System Menu Map! of the Syster Deserintion Apolacaeze: 








Commands manual during imitzel sessren—. 
1. Design Method 








All design and performance specifications shoulame 
pre-planned, including a detailed sketch with all signal 
names. The basic stand-alone object which can be attached to 


a chip is the block. Blocks may be attached to moduilesmes 


emer: 


— 


, BDUEFRSE te Cthersoecr -- Modules, the intermedciarue 


obte 


() 


t in the hierarchy, may be attached to other modulesmaawse 


9) 
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el ——— 


Chips. There are no chip size constraints in the Genesil 
system, althoush this is dicated by the selected foundarv. 
Merce ce=.cdnsecen, therefore, be implemented with chipsets. 
2. Operating System 

Genesil runs under the UNIX operating system. The 
user is referred to the UNIX For Genesil Users manual for 
detailed UNIX pathnames information. The pathname is the full 
name of an object in the Genesil system. The user is referred 
Bempege 4.8 in the System Description Users Manual for naming 


Menventions details. 


EB. mUPORBiUK 2 BLOCK 


Mame SGCeCh One COMtalns a@ StED-byv-Sten desicn of a block 


Memecetutorblk 1. The block will contain two randor locic 
Bremgeers, Which are a 4 bit adder (A0), and 5 bit D F/F (DFF1). 
[memmore-Dlannea schematic of the block, including ali sianel 


Memes 1S Shown in Figure A.2. 


mi Corea ly 1 


— 
eee 


Cites 22 = | 12013:01 


la(3:0])___| ao |ao cour |pFF1 DFF1[4:0] 





Pata htcmre te Titorblk 1 


Since the system is menu driven, it 1S imMportent vo 8naveome 
detailed schematic with signal names clearly marked. Themen 
siqnel nare cannot both enter and leave the same object. 

All commands may be executed by typing in the command 
next to the prompt followed by a RETURN, by using the arrow 
buttons located on the upper right side of the keyboard te 
scroll through the commands followed by a RETURN, or by using 
the MOUSE. All following command instructions assume themgeen 
is using the MOUSE. The instruction select SOME_THING, means 
use the mouse to move the cross-hairs to SOME THING and press 
the execute button (right hand button) Ve usec 

1a yhile in the Executive menu (upper richt cornered 
screen): 

a Following LOGIN and GENESIL entry, selec 
CONDING. . 
LECT OBJECT (Figure Al 2) eee 


normally elvreve the initial command in order to attach ie emaaee 


c. Select ATTACH (Figure A.3), folloved bya = 
(Ficure 2.4) since this block 1s the tnmti tatoo. ecm 

ad. Select BLOCK (Figure A.5) Since this eisene 
object type desired. 

e. Next type in tutorblk_1, at the prompt follcwee 
by a <CR>. This is now the name of a new, yet to be defineas 


block, as in@icated by the successful creation statemenruuan 


BE 


ee a a a ae ee a a a ae AMARA ARRARRARAMR AWARE TKN RAPP RR 


User “~gensettle/settle Erecutive 
nnn rr rr er rrr rar Genesil Version v7. Qmrrrr rrr etre streets sere 


i a el a ci a i el 


) 
) 
) 


; 


START Genesil job *gensettle/settle/tutor_chip on microti 
Mon Aug 2e 21 O08 53 1988 


Genesil (tm) System Version v7.0 
Copyright Silicon Compiler Systems Corporation 1985 
Licensed Material -- Program Property of SCS -—- All Rights Reserved 


This software is protected as an unpublished work and the copyright notice 
does not imply publication This software contains confidential trade 
secrets of Silicon Compiler Systems Corporation The reproduction. 
transfer or use of this software or the supporting documentation 15 
governed by @ license agreement with SCS, and the software shall be used 
soleiy in accordance with such agreement 


RESTRICTED RIGHTS LEGEND 


Use, duplication or disclosure by the Government 
1s Subyect to restrictions as set forth ian 
subparagraph (cdr) (13) of the Rights if 
Technical Data and Computer Software clause 
at 252 227-7013 


CONT INUE 
EXIT_GENESIL 
CANCEL 

INSERT MESSASES GRAPHICS OVERLAY RECORD OM Vey TY 
EXI7_GENESIL SELECT_QBVECT DEFINITION 


PACKAGE _EDIT 


em ee we ee ee es we we ee es ee ee ee ee ee we ee ee ee ee ee ee es ee ee ee ie we ee ee oe 


. figure A.2 
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an mb man a aw ewes wwwwweww ear a aaa oar e re ro ee 


User “~gensettle/settie Executive 


START Genesil yob “gensettle/settle/tutor_chip on microl 
Mon Aug 22 21.08 53 19868 


Genesil (tm) System Version v7.0 
Copyright Silicon Compiler Systems Corporation 1988 
Licensed Material -—- Program Property of SCS --— All Raghts Reserved 


This software is protected as an unpublished work and the copyrignt notice 
does not imply publication This software contains confidential trade 
secrets of Silicon Compiler Systems Corporation The reproouction 
transfer or use of this software or the supporting documentation is 
governed by @ license agreement with SC&. end the software shall be used 
solely in accordance with such agreement 


a2 — — ws ee ee — ee tr fh OS 


RESTRICTED RIGHTS LEGEND 


Use, duplication or disclosure by the Government 
1s subyect to restrictions as set forth in 
subparagraph (c)d(1)¢€11) of tne Rights in 
Technical Data and Computer Software clause 

; at 252 227-7013 


; 


Cd 


— 


4 
“ONT TINUE 
alT_GENESIL 

CANSEL 

Stereo) JOS JECT 
ATTACH 
NEw 
EL. OCe 

Ci vOreu bY ol 

» Successful Creation of “gensettle/settlie“tutorbls 1 


em ee ee ee i ee ee ee ee ee ee ee eee ee ee ee ee ee ee eae eee ee ee ew ew ewe ee eT eee ee ee ee eee ee 


INSERT MESSAGES GRAPHICS OVERLAY RECORD UT lorie 
LAT UP ACCOUNT ATTACH RENAME 
COaANTEL DOWN PATH DETACH DISPLAY 
SIDEWAYS 


ee mm ee ee we we ee we ee ee ee ew ww we we ee ee i ee ie es ee ee ee ee ee ee ee ee ee ee oe oe ee ee oe ee oe 


SELECT OBJECT Gption 
Peatect OE UECn: 


Figure A.3 
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HHKSSHSCSHHSSFHKSSHHKSHSSHKHKKFSEKKEHKHKESESFHKHKFSFCHKSESCSEKEKHFKSHCSHHKKHEHETFCHECEHEKHFEHH HSE EERE S 
User “*gensettle/settle : Executive 


a a eee on a a, od el ca an cel er a a eel 


) 
) 


START Genesil yjyob *gensettle/settle/tutor_chip on microl 
Mon Aug 22 21:08:53 1986 


Genesil (tm) System Version v7.0 
Copyright Silicon Compiler Systems Corporation !39e:: 
Licensed Material -- Program Property of SCS == All Rignts 2e3ervea 


This software is protected a& an unpublished work and the cofyright notice 
does not imply pubdlicetion This software contains confidential trade 
secrets of Silicon Compiler Systems Corporation The reproduction. 
transfer or use of this software or the supporting documentation 15 
governed by a license agreement with SCS, and the software shall be used 
solely in accordance with such agreement. 


RESTRICTED RIGHTS LEGEND 


Es Use, duplacstion or disclosure by the Government 
is Subject to restrictions as set forth in 
supparagraph (ced(L)¢11) of the Rights in 
Tecrnnical Data end Computer Software clause 
at 252 227-7013 


CONTINUE 
EXIT_GENESIL 
CANTEL 
SELECT_OBVECT 
PT ACH 


—_— 


_—— ee ec er ee ee es ee es es es es es et we ie ee 


ee ee ce ee ee ce ee ee ee ee ee ee es es ws es es we ee es we ss ee ee ee es ee ee ei ee 


CANCEL EXISTING 


NEW 


_——_ em em et ee ts we ee ce ss ee ee ee ce ce ee te ee ee te es es ee es ee a ee ei 


Enter ATTACH Opt:ion 
Bat 


SELECT _OBUEC TDATTACH> 


Figure A.4 
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KSKSSSHSSFSHHSSSHHSSSHSHSSEHKKSHSHSKHFHKKHEKHEKEKHEHEHHKKESHKEGHEHHKESHEKEHEHHHHEHEHHEEHKEEEHEE EAE 
User “‘gensettle/settle Executive 


i a od 


) 


START Genesil job “gensettle/settle/tutor chip on microl 
Mon Aug 22 21°06 53 1988 


Cenesil (tm) System Version v7.0 
Copyright Silicon Compiler Gystems Corporation 1988 
Licensed Material -- Program Property of SCS -- All Rights Reserved 


This software 1s protected as an unpublished work and the copyright notice 
does rot imply publication This software contains confidential trade 
secrets of Silicon Compiler Systems Corporation. The reproduction. 
transfer or use of this software or the supporting documentation 18 
governed by a license agreement with SCS, and the software shall be used 
solely im accordence with such agreement 


RESTRICTED RIGHTS LEGEND 


Use, duplication or disclosure by the Government 
1s subsyect to restrictions as set forth an 
subparagraph (c)¢€1)(1123 of the Raghts in 
Technical Date and Computer Software clause 
at 252 227-7013 


CONT INVE 

Ex IT GENESIL 
C4&SNCEL 

SECECr GEVECT 
ATTACH 


ee ec eee ee ee ee eee ee ee ee re ee ee ee ee ee ee ee ee we ee we we we we we es es ee ee ee ee ee ee ee ee es ee ee ee i ie 


ee ec ee eee ee ee ee ee ee ee et 


CANCEL BLOCK GENERAL_MODULE CHIP Coir Son 


PARALLEL _DP 
RANDOM_LOGIC 


—— ee ee ee ee ee ee ee ee ee we ee em ee ee ee ee ee ee ee ee a ew ee ee we ee ee ee ee ee i 


ATTALH New Opnjyect Type 
“SELECT T_OBJECTLATTACH>NEW> 


Figure A.5 


a0 


M—ce eee n er gewitem returns the user to the main 
Beecutive menu. 

See love celeee ssh ure., OBJECT, amd on the next screen 
select DOWN. The next screen should indicate a list of su>d- 
objects on the right side of the screen (Figure A.6). Select 
Bacorblk 1 and it will now be attached to the tree. 


h. Now go BACK to the initial Executive menu (Figure 


Ae The block now needs to be defined: 
Sees Cee Derm rtON s(Fargure A.2). The next screen 


Meme initial Definition menu (Figure A.7) as denoted by the 


mepe= right hand corner cf the screen. The upper left hand 
Boomer indicates the cbject types and pathnames. 

bemeeselect HEADER (Ficure A.7). The next screen 
Meeee=r>e A.8} is the Header fcr~m. Select RANDOM LOGIC under 
Miimeeton cype. CONFIRM it, then select VTC_CPIOB under Fat 
line. 

Cee ee RCC heO FORM (Ficure A.8) which will return 
Mmimemscecreen to the Definition menu. Now select SPECIFICATION 


Which moves the screen to the RANDOM LOGIC Functional 
Bpeecitfication form (Figure A.9). 

ad. Select NEW (Figure A.9), and a random logic 
[eerery pops up on the right side of the screen. Select ADDER 


Seemorr from the logic library. 


ol 


HHRHKKFEHKHEEHHEEFEFHKEKFKHEKEKEKEKEFEHHFHKHKHEKEEHKHFKKKEHKKEHHEKEHTHEKKHHREHREHKHHRHREHREETHRH EE 


User. “gensettle/settle Executive 
woot er ere -<----- weer en———--Cenesil Version v7. Qrerr-2------=- $re errs er-- ------ 
») START Genesil job “gensettle/settle/tutor_chip on microt : Sud-obyects 
Mon Aug 2e 21 08 53 1988 tCHIP_1LoOXLOMULT 
iFleo 
Genesil (tm) Bystem Version v7 O tMOC 1651 TMULT 


IMOD_16B1T ADDER 
Copyraght Silicon Compiler Systems Corporation 1:TEST_SOT_UP 
° ‘TEST_CHIP 
Licensed Material] -—- Program Property of SCS -- All Right: TIMING_MOD 
tWALLACE CHIP 
This software 15 protected as an unpublished work and the cop:WALLATE MOD 
does not amely publication This software contains confident: 
secrets cf Silicon Compiler Systems Corporation The reprodu: i 
transfer or use of this software or the supporting documentat: ] 
governec ty a license agreement with SCS: and the software shiada_1¢ 


solely in accordance with such agreement eda _ 15 
, eacder 
RESTRICTED RIGHTS LEGEND adaoer 4bit 
rdbDdDo 


Use, duplication or disclosure by the Governmenidlt 1 
is sudjyect to restrictions as set forth 1n pla_e 
suoparagraph (c)d¢1)¢11)2 Of tne Rights in cus_cla4bit_pol» 
Technical Data and Computer Softuare clause cus_#tulladd_pls» 
Bi@eoe ce7-7013 fast _pipeloris 
jgohn 
joonst hire 


ce eee eee ee eee 


e- =s ae @©8@ @2©& == © @©28 @©2fF @= 


CONT INE lib_4bit_mult 
5 i ae moo_i 
ANCEL moc_4+bitmult_libd 
SEEEU? OGIJEC. imult_ 4bit_lat 
ATT ATH itut_mode 
Now tutored es 
BCGCe ‘tutorial oblb 
Ceco7 ee 3 1 tutor is] Soha 
, Successful Creation of “gensettle/settle/tutorblr_2 >tutorial_modg 
DOW : 
eee eee pee. eee eee See eee oe oe ee ee ee 4 sees eee 
INSGRi —FEesAces, Gharnics OVERLAY RECORD UT Te ie 
CONTE 
enter sslec” DGAN Path Name  Leering ] 
2escceG” OE JECT DIUN>tucoernl: 1 


Figure A.6 
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SFHRKHSSFVRHFSKKKKSHHSHSKHSSFHSSKHKHSHKSHHKHHHHHHSHHHHHHKHKHKHKSEKHKKHFHHKHHEHRHKHHHEHHKHKKSKHHHHHAHHREEHE 
General Block. “gensettle/settle/tutorblk 1 Definition 
ae rae C20 tf Venn on). 0 = == = 
Genesil (tm) System Version v7.0 


Copyright Silicon Compiler Systems Corporation 1988 
Licensed Material -- Program Property of SCS -- All] Rights Reserved 


This software is protected as an unpublished work and the copyright notice 
does not amply publication. This softwere contains confidential trade 
secrets of Silicon Compiler Systems Corporation. The reproduction. 
transfer or use of this software or the supporting documentation is 
governed by a license agreement with SCS, and the software shal! ce used 
solely in accordance with such agreement. 


eee eee 


ey 


RESTRICTED RIOHTS LEGEND 


Use, duplication or disclosure by the Covernment 
1S subyect to restrictions as set forth in 
subparagraph (cd Cid¢(iid of the Rights in 
Technical Data and Computer Software clause 
et ece “2£e/-/013 


~ — -_ ~ — — — -— ~- 


CONTINUE 

ExXIT_GEWES I. 

CANCEL 

Select OBJECT 

QaTTACH4 

EW 

BLOCH 

mwcech lb 1 
Successful Creation of “gensettle/sertlestutorpls i 

DOWN 

Teter b i+} 

Gach 

mee TN) 7 SON 


seme ww cre ww cr te ee te rm ee te ce ce ce te ce ee ce cr cr ee cc ce ce ee we we ce ew ee we we we ce we we ee ee ee ee ee ee ee a 


mn ee ee we ee ce ee ce we we ce cr ee cr ce we cr ww ec ee ce ee ew es ee eet ee ee ee ee ee ee ee ee ee ee ee ee 


— ee ce ec re cr ee ee ee re ee ce ee ce ce ce ce ee ee te re ete ce ce ee ce ew ee ce ce ee ee te ee ee ew ew ee ee we ee 


Figure A.7 


2) 


SRSSSHeFSSFSEPSEHHFFF FHSS SSHEHFSKSHKSSSHKSSSEHKSFSEHKHEHKRHEHEHEREFHEHHEREHHRHEHERERHEHERHEEHEREHEHE RSE 
General Block “gensettle/settle/tutorbdik_} Definition 


wn rn nn nr nr nr rn rrr reese Genesil Versi0n V7. On 2-2 ern nn rn ere 
Obyect Type BLOCK 
Function type 

External FCx_BLOCK FIFO 

Label LPLA LRAM 

LROM MULTIPLIER PAD 

Parallel_Datapath PLA RAM 

RFandom_Logic ROM 
Technclogy 
Fab tine 

AMI CT20A CEN_CN20A GEN_CN3OA 

GEN_CP12A GES_CP12A IMP_CP2O0A 

NOR_CN20A NSC_CN12A NSC_CN20A 

ORE_CN20A RIC_CN20A SSC_CN20A 

US2_CN204 VTC_CNI6A VTC_CP10B 

ViGOCE yaa VTI_CN204 
Creazteac By sensettle Date Mon Aug 22 21 OF 56 1586 
~ast Moai*tiec Date Mon Aug 22 21 O9 5% 1988 
Status 
Compi.e paraneters 
COME LTCEe ite STANDARTL NONE ESTIMATE 
Notes 

INS="71 MESSAcas  GrRACHIC cy eh ORM UVERLAY RECORD UT Tita 
S°CEs ee aRr 
eG EG 
Ser) LoS. HESTER: 
Figure A.8 
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SRHHRARHHAARAAEHERHERARHEHHHERHEERSEHHRAAAEHAERHHHHEHRHEHHRAREHHRHRHHHEHRHRERHRREHOHHEREHE EE 

Random_Logic “gensettle/settle/tutorbdlk 1} Ranoom togic Block Editor 

wo ee ee Genesil Version V7 Qnn- nme n nm mrt rrr n nt enn stereo 
RANDOM LOGIC Functional Specification: 


eee eee te ee ee ee ee eee ee Se ee 


ome mm ee ee ee 


Pieer* MESSAGES GRAPHICS FORM Verne e y RFECURD OES ee. 
QlICEP- FORK CHECr FORM NEw TE«T_SPEC 
P TGEQNHOLE SéVE SIGNALS 
T4EaNCEL TECReche sr WNUSET: 
meer oh. ~ LOLs. 
Figure A, 4 


95 


e. Now select BACK and the screen should be bac 
the RANDOM LOGIC Functional Specification form (Figure Aes 


with the ADDER and DFF included. 


f. Select EDIT, which is adjacent to ADDERO (F tame 
A.10) and the next screen will be a specification form for the 
adder (Figure A.11). Details of all random toame 


specification forms are found in the Genesil Silicon Compiler 


Library Voile, Biloeks-. 


g. Fill in the adder specification form as Shown 
Figure A.12. Select EXPAND for a line-by-line entry fouauee 


Gesi:rec anc select COMPRESS Sto retusa 


h. Select NEXT (Figure A.12), whieh pues 
specification menu fer the DFF. Fill i: owe eee. oe 
Feoure —-.12 

1. Now select BACK to return to the RANDOM Loam 
Functional Svecttication form (Fictee A. eS 

alte Select SIGNALS (Fiaqure A.10) and the screen shows 
a signal list of the block. Make the signals correspond to 


Ficure A.14 by selecting I, O and L next to the signal names 


This cleans up the circuit because the system assumes the use 
desires Both normally. 

k. Now select BACK to return to Figure A.10. 

1. If desired, VIEW may now be selected for a block 


diagram, with signals, for inspection. Use BACK to Yreturaeee 


the speciticationmrorm: 
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RKHKHKHKHHKHSHKHSKHKHKKHHSHKHHFHHKHSHKHKHEHKHHKHKHKHKHHHKKRHOHGHKHHKHHKEKKHKHKEHKHPHKHKHHKHHHHHSHKHHHKHEHHSHSHREEHES 

Random_Logic: ““gensettle/settle/tutorblk_i Random Logic Block Editor 

em a en nnn rr rer Genesil Versi0n v7 Onn mer rr rr an rr rr rn rete 
RANDOM LOGIC Functional Specification: 


DEL EDIT MOVE 0: DdADDERO__ (ADDER) 
DEL EDIT MOVE 1: >DFFi_ (DFP) 
INSERT MESSASES GRAPHICS FORM OVER AY RECORD ar anaes 
ACCEF™ FORM CHECK_FORM NEW MOVE _GROUP VIEW 
F ISEONHOLE SAVE SIGNALS DELETE _GROUP TEx SPEC 
CANCEL TECH_CHECK UNUSED EDIT_GROuP 


ee ee ee ee re re cre ce ee wre ee me re em crm re ce ce ee ee ee et ee ee ee ee a ee ee ee ee ee ee i 


wee INIT IGN: 


Figure A.10 


Oi, 


KKHKHKHKKHEEHKGSHKHEHEHEHKFHSEKSHKHEKEHSEKEKHFHHKHEKHKHKHHHEHSHEHEHKHEFKHHSFHEHKHEHKHKHEKHEKHEHERKEHSRKKAEKHEHKASASEHHEHERERHEERE 

Random_Logic “gensettle/settie/tutorbik 1 Fandom Logic Glock editor 

SS ee ee Genesil Version Vv? Q=--<==<-==----—-——---_-__._ ee 
Random Logic Block Specification 


Block type ADDER 
Block inder QO 





Name ”ADDERO__ 
Width. 2 _4 
Regime 
Connector Wadth : Taming 
A “ 1 Prop(t) >FALBSE# 4 
B 4 1 Prop(t) >FALBE# 4 = 
OUT s 1 Prop(t) >NC #4 = 
CIn 1 1 Prop(t) >FALSE 
COU 1 1 Prop(t) >NC 
FEED - 1 Feeodthnru >FALSE #4 
INS&Ee®”™ MESSG3ES GraAPHICS FORM OVERLAY FECGRD uTT Gras 
EAL Nex T ER ANE 
Bee Te, Ton 


Figure Ao 
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SRSKSSHKSHSSFSSSHKHHKHHFSHKSSHHSSHKSSSHFHFSHHHHFHKFFSFHKHFKRESHEHSHKESHSEKRKEFHSHEHFSEHSSESHHSHSEHHEEEEAERSE 

Random_Logac “~gensettle/settle/tutorbdlk 1 Random Logic Bloca Esoitor 

coerce wn a nnn Gornesil Version v7 Onn mn rn nr rn nm nn rn nnn 
Random Logic Block Specification 


Block type ADDER 
Bloch ander 0O 

















Name 2ADDERO__ 
Width >_4 
Regime 
Connector Width i Taming 
A 4 1 Prop(t) 2al3: O03 
b 4 1 Prop(t) >b€3: 03 
OUT & 1 Prop(t) >aOC3: 0) 
CIN 1 1 Prop(t?) >FALSE 
SOUT 1 1 Prop(t? >aeOcout 
PEED 4 1 Feedthru >FALSE #4 
Pese5> MeSsAcesS CAREPHICS FORM OVERLAY RECORD UsSiucity 
LA&cr Ne xT EXFAOND 


— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee cee ee ee eee 


meee [th . 1] SNS 


Figure A.12 


PSESSsSP RW ee Klee KPH KW SHRP Kee FEFeKRKFFeveeKKCHeeeeFC#H##FHeeeeeKeeeseeseeveeseeeeeeveeeeeree 

Fandom_Logic “gensettle/settile/tutorblk_1 Random Logic Bloctr Edator 

mr rrr reeset esses - Genesil Version v7 Qmmrr mmr tt ttt rts sesso 
Random Logic Block Specification 


Plocs type DFF 
Bloct index 1 





Name 2DEr? 
width Pie 
Regime 

Connector Width + Tamang 
PH 1 1 Phase x >phase_e 
PHY i 1 Phase Y >phase_b 

IN Hs) 1 Vylt—1) >aOcout, aOf3 0) 
OUT 2 1 Sg¢c7 >dffil4 oO] 
LOAD } 1 Vylt-1) >TRUE 

2Sce™ MESSASES Ghee HICs FURM OVERLAY RECUR? Ora Geer 
Lacr PREY CONVERT EXPAND 


mc ec ew ee wt me re ee ee ee ee ee ee wc ee ee ee ee a ee 


over Imi” TOs. 


FiguresAi2 
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SHEESH HHHHEHFSEHEREEHSHEEHHHEEHEHEEKHEKEEHEKHEHEHHEEHHEEHSHKHEHEHKHHHEHEHREHHEHKEHEEHEEHHEHRHEHREEESE 


Randcom_Logic “gensettle/settlie/tutorblk } Random Logic Block Editor 
we rn nr renner Genesil Version v7. Qnr rrr rr terre ern rer renters 
SIGNALS 
New Signal type INPUT OUTPUT 10 LOCAL 

inputs 


PEt IOBL Yal3 0} 
DE 2 OBL 2oc3 OJ 
eats Be Ge »phase_a 
DEL row 2pnase_b 








Gutput3 
CEL SBC rawke Od 
bee Lose - aOcout 
DEL IOBL de *,.04 O14 
GNSEFO 6OMESSAGES 6 6GRAPHICS) FORM DVERLAY HecurL EOS Were 
B&Cr UNUSED EXPAND 
Sate mé€u S$:enai ramets, Cstrang) 


-~ a — io 
Por isl TIGN, -iGNacS: 


Figure A.14 
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m. Now select ACCEPT FORM, and alter  Uieme om 
writes the text file and validates the form, the screcm Sigua 
be back to the Executive menu (Figure A.15). 

3. The block will new be compre. 

a. From Figure A.15 select COMPILE. The next screen 
gives the user various compile options including simulation, 
timing analysis, and layout. Since all will be used later, 
select BUILD _ALL (Figure A.16). 

b. At comrpletion of compile, the screen will again 
return to the Executive menu (Figure A.17). 

4. The block will now be simulated. Detailed simulagoog 


information can be found in the Simulation Users mete 








a. Select SIMULATION (Fieure elie 
Db. Select GFL then SIMULATE on the Simulation 
Fnvironment form (Figure A.18)}. Notice the system iS ogee 


5 


\ 
} 


*he Functional Siruleator (upper rie@ht hand cornice =eores see 


re 


~ 


an Select BIND (Figure A.19) to input sicnal vous 


oi 
" 
(7) 

C) 

(ft 
a 
& 
= 
14 
4 
ae 
te! 
7) 
" 
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WY 


(Figure A.20) since thex. 


ar eySeveva” (sso r ate bOutno. == 


e. Type in al0O] ete., and the value (0 "cy ew 
prompted. Use the values shown in Figure A.20 as initial 
examples. 

f. When all desired signal values have been entered, 


select BACK (Figure A.20)4 
g. Now select CYCLE and 2 (Figure A.21) to cyceusaae 


SVStern Clecre (ev iece- 
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SHPSHSSSHHSHSHHSSFSHSSHFHSHSHHHSHSFHHSFSFHSSHHHHEHSEHHHEHHHHSSHRHSHHSHEHHSHHSSFEHHHHHHHSEHE EH 
Random_Logic “~gensettle/settle/tutorbik_i Executive 
en a rn rr ener Genesil Version v7. Qmrr rrr rrr nme ete rr er reese ses-- 
$ti2. SIGNAL “aOl[s 0], aOcout" 
$2.1 3. SIGNAL “af fil4 O17" 
») Created signal "df f1[4)" 
Created signa) "dffi1C3I" 
Created signa) “dffil2)" 
Created signa) “affilCild” 
Created signa) “dffilOJ" 
#€ ti 6. SIGNAL "TRUE" 
BACh 
S1GNAL5 
OUTPUT _ SIGNAL @ 11 0; L 
GUTPUT SIGNAL €_L1 1: L 
CONF IR™ 
Bac 
ACCErT FOR 
> Tert frtle as uritten 
> This obyect 18 producable an all current technologies 
) Form :s valid 
Bach 
SELECT OBJECT 
SIDEwars 
CANCEL 
ue 
ATTACH 
NEW 
ELOCH 
tutcrtls 2 
Suztcessfui Creation of “gensettle/settie/tutorolkie 
DOW. 
tutoroirv_ © 
BAC. 
eseer, OFJECT 
SIDEWGYS 
<Urorclk 1 
Each 


mm a ee ec ee ee ee we es ee ee ee we ee es ee ee ee ee ie ee ee i i = 


— ee 


a ee eee ee a i ei th tie ee 


ExIT_GENESIL SELECT_OBJECT DEFINITION COmP ILE TOOL ING 
PACKAGE_EDIT SIMULATION PLOT 
TIMING TRANSLATE 


ms cm ccm cr cm cm em mm ee ewe we wes ws we se ew we we ws ws we wes we ee a es ai 


Figure A,15§ 
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SESS RKRSKEFSKKRSKRHEAEHFASRKKFKKRHEKRKAEKHKAKAKAFKAHEKKHFERKHFSRKRECCAAFFSSHHESHKRAHKFHRAFASEHHHEHHEHRE OD 

Random_Logic “gensettle/settle/tutorbdlk_i Compile 

rr rr rer Genesil Version v7 Q-e ee eee eee eee 

$iit 3. SIGNAL “af #14 OJ" 
Created signal “dff1C4)" 

) Created signal “dffl1C3)” 

) Created signal “df fiC2)" 

) Created signal “df¥fitig” 

) Created signal “dFffilOJ]" 

$ Li 6. SIGNAL “TRUE" 

BACK 

SIGNALS 

OUTPUT -STYCNAL S$ °L} 0. 4 

GUTPU> SIGHhae $6 Lite’ 

CONF IRM 

BACK. 

PCCe?t FoR” 

1- Tere =. eel surat tien 

) This obyect 18 producible in all current tecnnologies 

» Porm 3¢ “adic 

LACY 

Selec JepIect 

CIDEWAYS 

CANCEL 

UP 

&TTACH 

NEW 

BUSSE. 

tutorbirie 

‘ Succezisfuld Creation of *gensettle/settle/tutorbnls 2 
OWN 

tuto, blv « 

Sach 

Seabee sb Jeo) 

SS vewes = 

“eetO= ol ks i 

BACH. 


ce mr mc a mm a ce ee a ce cr ee ce ec a ee ee ee ee ee ie i a 


sNSERT MESSAGES GRAPHICS OVERLAY FECORE UTILITY 
CaNTEL SPM MODEL TA_MODEL La .OUT CHECe MODE_ON 
PVIED Ase LOAD _MODEL AUTUG_DEF SPEC 


te et mm ec ec ee ee ce ee ee ee ee ce ee ee ee ee ee ee ee ee ee ee es ie 


ee SE Ls es Pet 
Figure A.16 
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PHHSSKKHKSHKFHKKSKHSSSHKKSKFHKSKKSKKSKKKKSKKSKKFSHKSKKSKKHSSKSKKHKKKKHSHKSEKSFKKHRHKKKKEHEHSKKRESHEEASE 
Random Logic “gensettle/settlie/tutorblk_} Executive 
aaa tetera een aaa Genesil Versi0n v7. Omer en mer eer errr ere rer ee meee nn 
done converting CMOS logic gate 
INFO #adding extra logic for mux node 1 
INFO: *#adding extra logic for mux node 10 
INFOQ *#adding extra logic for mux node 13 
INFO #adding extra logic for mux node 17 
INFO #adding extra logic for mux node 20 
INFQ #adding extra logic for mux node 21 
INF #adding extra logic for mux node 30 
INFO @#adding extra logic for mux node 33 
INFO #adding extra logic for mux node 40 
INFO *edding extra logic for mux node 43 
we Go 6cCLOCK PAIR: 
pha phase_a-» phb phase_t 
*E tote! = 0 15,E_capeO 12,E_imax#0 O03 nJ 
#P_odc = O GO mW 
*P_ac = 1 SO mW @S Sv_OdegC@10MH7(1 17 mW + OC 33 mW) 
*Total power dissipation= {1 SO mW @5 Sv_OdegC@rOmy7 
Done with command COMPILE. GATE SWITCH LVL MODEL ----in Block /tutorbla_3 
Times real=15s. cpuve7 68 (uEE os. ste 45) (c=? 2s? 


a a ee ed 


Saccurimomecommand “COMPILE EOADIHODEL =-==---=-—--—-—--— in Block: /tutoroir_} 
Capac:tance for ‘phase a’ 1s)6—C fC Os «Oe pf 
Capatitanze for ‘phase_b’ 1S O 34 pt 


I Feak AT current to VSS 12844 vA 
Key Farameters 212 transistors, Dissipation 1 5 milliwatts@5ve1omn:z 
hey “arameters (set 124) Modified 


a oa 


Pecewuncnecommand COME ite LOAD MODEL —--—-——-—---———-— xn Block 7tutorbls 72 
Timez real=475. cpu=e3s (u=los, $s=7 3S) (ce=2e3s5) 
Mmierecuting command MARK SIMULATOR BLOCK MODEL-------- 2m Block /tutorbir 3 


loac:ng model ¢or tyoe RL 

Generating mocel for /mntvgen/sgensettle/settie/tutorblk 1 type FL 
meone with commend MAR. SIMULATOR BLOCK MODEL -------- am Bloce Ftutorol th) 
Times real=3is, cpou=lis (u=e Bs, s=4 45) tc=lds? 
1 Done with cemmand BulLD_ALL 


ee ee ee ee eee ee ee ee ee ee ee ewe we we we ee ee ee ee ee we ee ww ee ee ww eee ae ie i i 


INSEFT MESSASES GR4PHICS OVERLAY RECORD UTILIT: 
Ex17_SENCSIv SELECT_OBYECT DEFINITION COMP ILE TOOLING 
FACKAGE EDIT SIMULATION PLOT 
TIMING TRANSLATE 


_—— ee ee em ee we ew eee ee ee ee ee ee ee ee ee i ee ee 


Figure A.17 
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HSHHHSePSFHFFSFHKSFHHKSHHKSHEHKFSHKHSFHKSHKHSSHKFHKSSHKFSHSFSHHHHKHHFHHKHFHSHSHHFSHHHFHFHHKSSHHHHHSHRHHHEED SS 


Random_togic “~gensettie/settie/tutorbli_i Functional Samu 


letor 


we nn rn rn err Genesil Version v7 Q-m eee nen wece ree ---— ———-—— 


Simulation Environment 








Test Vector Files Comment 
> > 








‘hele genie/<topic>) - help on genie, try help genae/help 
(help sim/-topicy) —- help on simulator 
(heip sim/setup? - help on setup 
Some simulator commands 
(pi amet) =— print anmstance(biockh. module). shows connections 
(pn net> — print net. snows connections 
tech’ Count? —- clock count times 
(sb count) —- step Count times 
(snb net) — gets value of net as binary string 
(sr ret - gets value of met as her string 
(wrodri-et met) - show valves of drivers cn net 


sm anc end AD .lorger using binding strengths 
see tne nelp info if wou need the old bene-16e. 


—_— eee ee ee ew ee ee ee we ee ew ee we ee ew ee we 8 ee ie we a a 


INSEFT™ MESSAGES GRAPHICS Form UVERLAY RECORL UT 
Exe eee SIMULATE GFL DISABLE _CURRENCY 
FLAIGEL 
FLa&PTSGFL 
GSL 


a ne a et Oro HOt eCoe 
Getta we 


Eat ahah a) ~ 2m, et 
eae See ta Uy, 


Figure A.18 
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~— oe ee ee 


— oe ee oe 


SEERA EHREHRSHSEHEHHHHHSHHKHKHHHKKOSKHKHSSHSSHKSKHOHKHSKHHHHHHHHHHHEHHHHHRHHHHEHOHRH HT 
Random_Logic. “gensettle/settle/tutordlk_i Functional Simulator 
SS ee Genesil Version v7. Qnnmm mmm nr nmr nnn rn nr nn errr 
INFO CLOCK PAIR: 

pha phase_a. phb phase_b 
*E_ tote! = O 15,E_cap=0. 12,E_imaz#0. 03 nJ 
*#P ode = 0 00 mW 
*#P_ac = 1 50 mW @5. Sv_OdegC@1OMHz(1 17 mW + O 33 mW) 
*Total power dissipsetion= 1.50 mW @5. Sv_OdegC@1OMHz 


Done with command COMPILE GATE SWITCH LYL MODEL ----in Bloc) FCUCOTO. bet 
Times reeal=i5s; cpu=7 68 (u#5 as, oma. 48) (cm7. as) 

Sweating command scan 1Le COADZMODEL -——-———————————— in Blocs Puterb lint 
Capacitance for ‘phase_a’ i118 0. 06 pf. 

Capacitance for ‘phase_b’ 1s 0.34 pf. 


I Fealb AC current te VSS 12844 VA 
hey Parameters Cla transistors, Dissipation 1 5 milliWattseSveiomn:z 
hey, Parameters (set 124) Modified 


were hecomiand. COMPILE COAD MODEL ==--<--<<==----- 2m Bloce Peutoro lei 
Times real=47s. cpuse3s (u=16s, se7 Bs) (c=ess) 
Executing command MARK SIMULATOR BLOCK MODEL-------- in Bloce f‘tuvorpl«_i 


loading model for type RL 

Generating model for /mnit/gen/gensettle/settle/tutorblk_ 1 type RL 
Bone swith command MARK SIMJLATOR DLOCK MODEL-=<------ mh Elocs PEO EAT D1 bes 
Times resi=2ls, cpuelis t(u=6 Bs, s=4 45) (c=108) 

) Done with :ommano BUILD_ALL 
SIMULATION 
GFL 

> Selecting Functional Mocel 

sIMULATE 

Srecving #i1le currency 

Internal Odyect Hierarchy Initializec 
Compieting Tata Gatner1 ng Fhase 
fll “:les are up to date 

Done with currency chece 

Linking sim mede}] 
phésea= phase is phaseb= phase_t 


=e ee ee oe ee ae Re ee ee ee we ee ee ee Oe ee Oe ie wm ee ee = oe 8 ee ee oe om Ge ee ee ee ee eee ee ee ee ee ee ee ee ee ie i 


eer eee eee eee ee 


— wre eee" 


INSERT MESS4“OCES) GRAFHICS UVERLAY RECOR I OTICTTyY 
EACY QUEP v HIER LEVEL ENVIRONMENT NEWS CREENS 
BItio CYCLE RUN_VECTORS SCROLL PiIcy_SCREEN 
ASSEF* STEF UNBIND FORMAT SCREEN 
PROF AGATE VERTFY_VALUE 
Command 


Figure A.19 


LOT 


POKPASHFHSHHHEHHKHHHHHKHEHKHEHKHKKEHKEHKEHKHKHEKHKHKEHEHEEKESEHHEHEHESHHHEHEHHHEHKHHKSHEHREEHHEEREE RE 
Random_Logic “*gensettle/settle/tutorbik_1 Functional Simulator 
— ee ee ee oe ee oe ee ee es es oe es es es ee oe Gene $ 1 J Vers i on wi. Qn wwe eo = He a ee = en a ee ee eee 


) 
> Toacing model for type RL 
) Generating model for /mnt/gen/gensettle/settile/tutorbik 1 type RL 
» Done witn command MARK SIMULATOR BLOCK MODEL -----~--- in Block /cutorblk_i 
> Times real=3ls., cpu=tis (ue6e Bs, se4 4s) (¢8F108) 
) Done with command BUILD_ALL. 
SIMULATION 
GFu 
) Selecting Functional Model 
SIMULATE 
» Cnecring file currency 
Interra!l Object Hierarchy Initialized.... 
Comcieting Data Gathering Phase 
411i “3: les are up to dete 
Cone with currency check 
Linbing sim model 
DrPas€a= phase_a phaseb= phaste_b 
Itt 


TIPLE _SiGS 


e F-F_morw3wnrwrwwwer ~- wv 


wa 


~~ — 
CC 


Q 


- 
a 


el 
i 


@ 

Las! 
ti 
t2 


—<— ee ee eS ee ee ee ee ee ee ee Se = ae © Be Be ee ee ee ee we ee ee we we ee ee ee es ee ee ee ee ee ee ee ee 


Baty MULTIPLE_SICGS  CHOOSE_SICS 
MOVE _DOWN 
MOVE _UF 


— ee ee ee ee ee ee ee ee ee ee ee ee ae es ee ee ee ee ee ee ge we ee ee ee ee ee ee i eee ee ee ee 


ee Sep eal uy 


SIM JH” iON . 
we = Figure A,20 
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HSH HSSHEHEHEHHHHEHEEEHSHHSHHSHHHHSHHHHHHHEHSHEHKHKHEHHEHHEHHRSEHEHHKRHKKKHKSHEHKHKKHKHKHHHHHHHHE 
Random_Logic “gensettle/settle/tutorblk_1 Functional Simulator 


rn rn nn nen Genesil Version V7. Q--99 ee en nr rrr nr rr 
} Done with command MARK: SIMULATOR BLOCK MODEL-------- in Block /tutorblk_1 
) Times real=3is. cpu=itis (use Os, s=4 45) tc=10s) 
} Done wath command BUILD_ALL 
SIMULATION 
GF 
) Selecting Functional Model 
SIMULATE 
») Checking file currency 
) Internal Ooyect Hierarchy Initialized.. 
) Compieting Data Gathering Phase 
» All files are up to date 
) Done with currency check 
» Lanking sim model 
) pheasea= phate_a phaseb= phase _b 
LIND 
moet ele Sics 
a. 01 
C 
afi) 
i 
ale) 
O 
mec 
1 
Dies) 
oe) 
Dee ud 
bicl 
© 
BES) 
24 
E4Ccr 
aoclt. 
e 
INSERT MESCSASES GRAPHICS UVERLAY RECORD pl el is 
C4&Cr QUERY HIER Lever ENVIRONMENT NEwScREENS 
E ttvb ae RUN_VECTORS SGROEL Pict SeReeEN 
S=cCrT STEF UNBIND FORMAT _SCREEN 
PROPAGATE VER LEY _ VALUE 
~Oommans 


Figure A.21 
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GES) 


is e 


ae 


Type in pi and depress RETURN (Figures 

1. Now the screen should look like EPiounemeeoee 
which has simulated the block for proper logic. Other vem 
may be inserted by using the previous steps beginning with c. 

3. Now select BACK, then EXIT_SIM, with a CONBiie 
return to the Executive menu (Figure A.17) 

5. Timine analysis will now be performed on the Blears 

The Timing Analysis Users Guide contains detailed information 
concernine timing data and conmmamee. 

a. Select TIMING (Figure A.17). 


tr. The syster should be in the Timing Anevvea. 


PUB CTL OR..ge Show aoe Cee) nee ee 


j-4 


= Select CLOCKS, and all object clock inficr > eee 
LS eS SnOve 2a FooureesA 24. 

oe Select BACK | Figures 2a 

= Select PATE_DELAY (Figure A.23). The sc Y@euuyaeus 
shows a liet cf all user generated nodes or signals (Pig@ume 
A.25). By selecting source and destination Signals fre eee 


ive it ee 


'n 


“em calculates logic propagation delays between 


nN) 
WN 


the selected nodes (Figure A.26). This is where the detailed 
echematicumay pease rum. 
££. Select BACK (Figure A.26) to get to Figure Aas 


then BACK to exit timing, followed by (celine 


IB) 


EERE RHREHAREEREEHEEREEAEKREEEHAEEHAREAEHEKAEKERHEHKEEHKEHEEEHEHHHHHAHEEHEHREEHHHEKEREAR 
Ranoom_Logic “*gensettle/settle/tutorblk 1 Functional] Simulator 
en a nnn ee ee eres Genes.) Versi0n V7. O==———————-—-——— <= == = = = === —-— 
) loaaing model for type RL 

) Generating model for /mnt/gen/gensettle/settle/tutorblk_1 type AL 

) Done with command MARK SIMULATOR BLOCK MODEL -~------- in Biock Foutorbl bot 

) Times real=3is, cpu=1is (ume Fs. sB4 Se) (c10s) 

) Done with currency check 

) Lansing sim model 

) phasea= phase_& phased= phase_b 

BIND 

MULTIFLE_SIGE 

alO)j 


(| 
~~. 
hid 


rn 
PQ 


- CF CY TO mo CF o4 


So 

re 
U) 
uw 


] 

BAace 

ave 

fia 

Meerere= fit.) 3s of type gentbiockh/rl with 10 porte 
Gert « CI pnase_a to Ne = 1 

be;t 2 CI phase_b tc NC = © 


~—- he 


Gort es CK off ita oO} hale Nee 5 2.107 1) 

Gar es | als Cj to MNC#& = 3910 

moet © I bia O32 to NC#4 = 3101 

INSERT MESSAGES GRAPHICS OVERLAY RECURD UTIelTy 
shvlb QUE y Prete Jee ENV] RONMENT NEWS UREENS 
EH ey ee RUN VECTORS SCROLL Pict SCREEN 
KISSER S~EF UNBIND FURMAT SCREEN 

PROF RGATI VEF LF Y VAEUE 

& "Hans 


Figure A.22 
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SKHSHHKHHHHKFHFHSHHSHHFEFCSHKHSHKKHKKHKHSHKHSKSHSHSHKHSKEHKHSKHEHKHSKKSHKKSHKHKKSKSKEKHSKHSKHSHFHEREKEHEEHREHRHAS 
Random_Logic “gensettle/settle/tutorblk_1 Taming Analyzer 
en nnn nnn Genesi] Version V7 Qn nnn nnn a 


TIMING ANALYSIS REPORT 


Otyect Type BLOCK Function Type Random_Logic 

Technology Ci Fab Line: VTC_CPIOB 

Setup Files 

inde: file name comment include 
Ot 3 


— ae oe ee ee ee ee ee ee ee ee ee ee ee ae Se ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee ee i ee ee ee ee 


Process Corner 
GUARANTEED TYPICAL 
Operating Conditions 
June tion temperature le Supply voltage --- 


eee wee wee wee ee ee ee ee ee ee ee ee ee Oe ie ee ee Oe ie ee oe ow ee ee oe ee Oe Oe ee ee ee ee a ee ee a ee a ee 


Curren? Cice “Deti.ns tion 


Prase 1 aa Phase 2 rae 
INSir”~ MESSSSGS GRAPHICS FORM OVERLAY RECORD UT lin 
BAC CLESe  Seiges Cees OUTPUT _ DELAY DISABLE _CURRENLY 
FEAU SETUPS SETUr HOLL PATH_DELAY VIOLATIONS 
NODE _SeETUF NODE _DELAY 


—e ee me ew ee we ee ew we ee ee ee en ee ee we ee we ee ee ee we ae ee = 


Figure &.23 
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RHESHKSKHSHSHSHKHSHSERHSHHFAFHHFHEHSHSSHEHFHHKHRSHFHFHFEFHFEHFKKKHSKSFHFRKKHHHFHHEKKARHKKKFHAEKSHHFKEHREHE HEHEHE E 


Random_Logic “gensettle/settle/tutorblk 1} Timing Analyzer 
wa rr Genesil Version v7 O-- ere ee rn rr rr ern 


oe ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee ee ee ie ee a ee ie i ee ee ee Se ee See SS ee Se eS ee ee eee eS ee ee 


Fablane VTC_CP105 Corner: TYPICAL 
Junction Temperature 75 degree C Voltage 5 00v 
Phase 1 pnase_a Phase 2 phase_b 


Included setup files oefault setup file 


— oe oe ee ee ee ee oe ee ie ie ee ee ae ee oe ee ee ee ee ee ee ee ee ee ee ee Se ee ee ee ee ee ee ee ee eee ee eee ie 


CLOCK TIMES (minimum) 


Phase 1 Hagh- --- ns Phase 2 High TO. ne 
Cycie (from Phi} 169 ns Cycle (from Pn2: 21.5 ns 
Minimum Cycle Time 2i 5 ns Symmetric Cycle Time eu. > ns 


ee ee eee ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee ee ee es ee ee ee ee a ee ee ee ee ee a ee es i ee ie a ee 


Minimum Phase 2 hiah time is 10 9 ns set by 
Noce Cumulative Delay Transition 
(internal | 10 S$ rise 
aGccout 9 5 fal) 
a(0Oj - oe a1] 
Minzsmum cycle time (from Pri: ae Loe S mné set oy 
Noce Cumulative frelay Transition 
(internal? LOSS rise 
aOrccut eS tall 
acGs OO tal) 
Minimum cycle time (from Pre 15 2 5 ns set by 
Soeeet wr Ce ztay 91 ens f12 “=1C 7d cycle sharine diseolec 
Noce Cumulative Delay Transition 
INSERT MeSSAGES GRePHICS Form UNSERE S RECORT Cy ees 
BAC PHASES _H1GH CYCLE rH Dune ATI M_THRESHO UL 
CyeC Ee PHe DUMF LATCH 


——— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee we ee ee ee ee ee ee ae eee ee ee a ei ie et OO EE ee eee ee 


erimitis CLOcKS. 
Figure A.24 
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SHR HFFHFHFSFFSKFFKHKKFFKFHFKHKHSKEHHEHEFEFSHKEHRFERKEHEHKHKEEFSSHSSHSERKRSEHSSFSEKHEHESESSHEEEE EE 
Random_Logic “~gensettle/settle/tutorblk_1 Taming Analytrer 
et a a Se = = == === Genesil Version V7. Qmmr re err er enn tenn nnn ene nese =—- 
: NODE_NAME 
rt rt ee rn nr rn ne Set cere ween ena a es eee eee === :aOlOj 
Fabline VTC_CP1iOB Corner TYPICAL :a0f1) 
Junction Temperature 75 degree C Voltage 5 OOv :aOte) 
Phase 1. phase_a Phase 2 phase_b :a0f3] 
Inciudged setup files default setup file :aOc out 
a a a rn rn rn nn nn ee nmr nnn === :alO3 
PATH DELAY (ns) teat: 
Source Destination Phi Delay Pho Delay tafe) 
Main Max Min Max rat) 
(oC. 
‘pfi) 
roles 
Pot s3 
refer £O)} 
tof*ifi] 
1ed€ ties 
Saffif3) 
(of Fl (4) 
iphase_a 
iphase_pb 


eee ee ce ee ee ee ee ee ee ee ee ee ie ee ee ee ee ee ee ee ee ee ee we ee ee ee i ie 


et I I ed ed ee es ee ee ee 


en ers ete snc) 
TiMiis5. Fate DELAY> ; 
Figure A.76 
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HFHKSHSAKRFHFHKSSKSKKHSSKHSHSSSHSHSHSKHSKSEKSSHKSSHSKSSSKSSSSHFESHSSSSHSHSKSHSHSHKKESSSHHARSHEHESE SESH EH 


Random_Logic' “~gensettle/settle/tutorblk_1 Taming Analyzer 
wn nnn rrr ae re Genesil Version v7. Qnm errr rn rrr ret ern nnn eer er ne - 
PATH DELAY MODE ' NODe _ NAME 
Ne enn en Se taOlO] 
Fabline VTC_CP10OB Corner TYPICAL :a0[1] 
Junction Temperature.75 degree C Voltage 5 O0v :aQl2) 
Phase 1. phase_a Phase 2 phase_b :a0t 3) 
Included setup files default setup file taOcout 
a :afO) 
PATH DELAY (ns) :alid 
Source Destination Phi Delay Phe Delay ral2] 
Min Max Min Max ial si 
S003 a0f0] a6 42 3 6 42 PAielo] 
afi a0f1] 3 8 5 0 So SO FPA; bes 
alel a0[2] 3 8 =. 1! 38 § 1 FPAiol 2) 
afS)__ a0f3] 3.9 > 1 a9 S 1 PAL bbs: 
- :af41£0) 
A ole ak a lye 
;0f4ste23 
were loo 
iaofe*e1li 43 
sphase_a 
phase od 
enn. ee eee ae ee eee aon eee eee Fe ea enn ple a 
iweey: TesSecGEo CrRAPHICS FORM UvVERLAY ReECGRD ia te ledey 


mee ee re re ee eee ts cts ewe ee ee er ee iw ie eae ee ee eee 


—_— ee ee ee te ee ee eee ee re ee me ee a a ca ain wre cr cr ce ct rm cr an rm in cre ee cr eee ee ee i ee 


Bete>= Cstring) 
Meo lisg “aim _ DELAY. 


Figure A.26 
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6.° Now to exit Gemec um. 

a. Select EXIT GENESTE (Figures ae 

om select CONF IRD: 

c. Select appopriate log command. The block is 
stored in the user's account regardless of which log command 
is selected. It is best to not save the log in the interest 
of memory, unless a future printout is desired. 

Cx POUTORBihwe. BLOG 

This section is a user exercise to build a block named 
tutorblk 2 by following the steps illustrated in sections 
This block is necessary for the completion of the vena 
Sect On =. 

he Eleck will centain six random logqicwesmauner 
consistine of & inverters (10-14) and a 5 bit D P/F (Seem 
The pre-rlaenned schematic of the block, 2nc uc ce 


m= 


=~ 7 
ae Ome 


necess 


° 
— —_ | al 


$)) 


>_ Ad ex! 
~ y] _ 


oy 


femmes is shown in Figure az 


led 


lp. 
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EUEOrDLE.. 2 


DFF1[0] 


BPF1{1,} 


DFF5 [4:0] 





Figure Awe? ~ Tutcrbik 2 


To ensure that the block functions properly and will 
connect properly to the chip, make the specification menus 
Match Figure A.28 through A.32. Then compile, simulate, and 


perform timing analysis as in section B. 


Rar 4 


Pees sSsesesSeeeFesSFsFPSSS#SHeSKKKFEFKKKSSHESSHEKSKSSSSHKKHSHREHsSHSeeseeeseeseseve ese 

Rancom_Logic. “*“gensettle/settle/tutorblk_2 Random Logic Blocsx Editor 

aa ee Genesil Version v7. Q-----99 2-999 9 re reer 
RANDOM LOGIC Functional Specification: 





DEL EDIT MOVE O: >INVERTO_ (INVERT) 
DEL EDIT MOVE 1° DINVERT1_ (INVERT) 
DEL EDIT MOVE 2 DdINVERT2_  (CINVERT) 
DEL EDIT MOVE 3  DdINVERT3_ (INVERT) 
DEL EDIT MOVE 4 DdINVERT4_ CINVERT) 
DEL EDIT MOVE S  >DFFS (DFF) 
INSERT MESSAGES GRAPHICS FORM OVERLAY RECORD UTILITY 
ASCE**_ FORM CHECK_FORM NEW MOVE _GROUP VIEW 
PIGEONROLE SAVE SIGNALS DELETE_GROUP TEXT_SPEC 
CARTEL TECH_CHECK UNUSED EDIT_GROUP 


cee ee re ee ee tee ee ee ee ee ee ee ee ee ee ee ee eee ee es ee ee ee ee ee ee ee ee ee ei ee ee ee ee ee eee ee eee ee eS 


Figure A.28 


iis 


ere rrrrrreree ree eee ee ee PTT TTT PTT SC EPSPS RTPA ERS 2 

Random_Logic “gensettle/settle/tutorblki2 Random Logic Blocer Eaitor 

er a nr rrr ene —-Genesil Version v7. Q-- emer nmr nn nr nr rrr rr ern er rn 
Random Logic Block Specification 


Block type INVERT 
Bloct index O 








Name >INVERTO_ 
Drive Strength 71 
Regime 
Connector Width ! Taming 
IN i 1 Prop(t) >df #10) 
OWT 1 Tes op GT) 10 
Misa t MESSAGES GRAPHICS FORM OVERLAY RECORD UTiETT y 
Bach NE XT CYPAND 


_— ce ee ee ee we ee ee ee ee ee ee ee ee te ee ce ee ee ee te ce ee te ee ee ew ee ee ee ee we ee ee ee 


Peer il TON 
Figure A.29 


BES, 


PRSKSSSSSKSKSSSSS SSR SRHSSSSSKHSHKHSKHKSHEEHEHSHEEEHSHEHKHEHEHEHEEEHEHESEERSSFHSHREHEEEHEE EH 

Random_Logic “gensettle/settle/tutorblk_2 Random Logic Block Editor 

=<=—__{——--—_ |; = =~ a Genesil Version v7, Qo e998 eee 
Random Logic Block Specification 


Block type DFF 
Bloc index bs 





Name >DFFS 
Width. > es) 
Regime 

Connector Width { Timing 
PHx 1 i Phase x >phase_a 
Pry 1 i Phase Y >phase_b 
OUT > i Sytt2 >dff504: 0) 
LGAD 1 1 Vylt-1) >TRUE 

INSeRT MESSAGES GRAPHICS FORM OVERLAY RECORD UTILITY 
Lace PREV CONVERT EXPAND 


mc ee ee ee ee ewe ew ee we ww ee ee ee ee ee ee ee ee ee ee ee we we ee ee ee ee ee 


SDEFINITIOND Figure, A.30 


ZO 


SHHSSSHSSSHSESSSSHSSHSSSHESHSSHSASHSSHKHKAHSHESHSSHSSSSHHHESEHEESSEFEHRESEH HESS REEHEEE EE 
Random_Logic “gensettle/ssettle/tutorblk_z Random Logic Block Editor 
wa a rrr Gerie'sil Version v7. Qmoo- mmr orn nnn nn eee 


Random Logic Block Specification 


Block type DFF 
Block inagex 5 


Name SDFES 
Width eae, 
Regime 
Connector Width ; Taming 
PHx 1 1 Phase Xx { 0) >phese_a 
PHY 1 1 Phase Y & 02 >phase_d 
IN bS) tL vVuet—) C 4) >14 
aa?) Baek, 
eee) Die 
Gael Poly 
C 63 510 
OUT , TeSuGe) C 4) >af #504) 
fa Suef obod 
C 2 Sdftoted 
eg ee) Sdero lr 
eee Pde Plo) 
LOAD 1 levg Gt —12 fee S TRUE 
TNScR™ MESSSGES GRAPHICS FUurFNM OVERLAY RECORD Wy TY 
BAC PREV CONVERT COMPRESS 


cee ce ee ee ew i ee ee ee ee ee ee ee ee ee ee ee ee we ee ee ee ee i a 


eee INIT TONY 
Figure A.31 


Zs 


SHESSHFHSKSSSHFSSFHKSKHSSHSFSKKSKKSSKSHSKHSSSHSSSHKHKSFHESHKFSHKREFSHFHHFSHFHSHREFSERRAHHREHARHTE SF 


Random_Logic “gensettle/settle/tutorbltr_e Random Logic Block Eoitor 
SS SS SSS Cenesil Version v7. 0-—--———_————_- == eee 
SIGNALS 
New signal type INPUT OUTPUT 10 LOCAL 

Inputs 


DEL ICBL >of f1il4) 
DEL TOBL peo he oa 2) We 
bee LOBE Pdf fil2) 
BEL TOBL oa Fe 
DES as ~Of PREG? 
DEL IGBL >phase_a 
DEE 1OeL >phase_b 


Outputs 

Del LOB Yd €504) 
DEL IORL eeetota 
PEL IOBL ~Gttoce J 
DEL PER verte sc lig 
SE IOBL JOReS LO 


LOCcCaié 

DEE IOBL eit 
DES IOBL OTe | 
DEL IOBL Pre 
DEt LOBL ae ee 
DEL IGBL 734 








me cee cr ce ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee we en ee es + es ee 


mm mm we re ee ee ew ee we we we ee we we wee i i ee Se = 


Enter Mew ¢,.gna. mame s?> Estring) 
~UEP NLT TON Slenmacs. 
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Os MULT _MOD MODULE 
Misc eseerlonertlustraces the design of a 4 bit multiplier 


module. The detailed schematic is shown in Figure A.33. 


MULT MOD 









LIBRARY_MULT 


{ 
MS _CARRIES[2:0] MS_SUM[2:0] 


| ils: ae HSLOUT (3,0) 
| ADDER_3 BIT | 
| 





ie _ 
Hy 
25 | 
| 
(ee) 
w 
K+ 
rH 
{ 
t 


Figure A.33 Mult_Mod Module 

Library_mult is a Genesil system library parallel multiplier 
block. The external adder 1s necessary to complete the 
multiplication. Detailed information concerning the 
multiplier block is contained in the Genesil Silicon Compiler 
Library Volume I, Blocks. 

1. The user should proceed as in the previous sections 
up through ATTACH NEW (Figure A.5): 


a. Now select GENERAL MODULE (Figure A.5). 
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b. Go BACK, name the module Mult Med@) byetwoamoeeee 


J 
3) 
| 
MD 
<A 
it 
ct 
O 
fat 
os 
(T} 

18) 


rompt. and attach it to the tree as inetme 


c. Select DEFINITION from the Execttave um] mum 

a. Select HEADER (Figure A.34), then VTC CPIOQEBMaae 
Fab line, and ACCEPT FORM: 

e. Now select SPECIFICATION to pull up the Module 
Specification menu. No objects are on the menu yet. 

f. Select ATTACH_NEW, then RANDOM LOGIC. ‘Thewmse 


will now be prempted for a name. Name the first random logic 


ct ATTACH NEW, then select BLOCK 7 aan 


St 


mame it library mult when prompted. When complete, theujetiaauas 


" 
2 
c) 


ach sub_obctect (adder 35272) Git 22 eer 


Ou 


efi 


}/ 
ty 
rf 
eh) 
rf 
1-4 
1 
j 
4 
t 
j 
s 
(“A 
ct 
o 
) 
5° 
on 
ay 
fl 
a) 


Ee 
artin¢g with adder_3bit, select DEFIN= 32220 
A.35). Then select HEADER and specify RANDOM LOGIC for Gageas 


type on the Header form. Fab line can be specified. but yiaem 


oy 


be automatically taken care of at the module level. Select 
ACCEPT FORM. 

kK. Next select SPECIFICATION which pulls up a RANDOM 
LOGIC Functional Specification Menu. Select NEW, then 2Deae 


irom the menu >rcvi Gaede 
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HMKHFHKSHKSSHSHSHKHKSKHSHSHSHSKSKHSSSKFSKHKKSKSKKSHSHHSKKSKHKSKSKSKKHSHHSKEKSHSKSSHSHSEKSEHRKKEHE EE 





Mocule “gensettle/settie/tutorial_ mod Definition 
wen a nn rn nr renee ——-Genesil Version v7. Om mn nnn nr re enn rr enter ere 
Module Type GENERAL 
Technology CMOS-1 
Fab line: 

AM1_CT20A GEN_CN20A GEN_CN3O0A 

GEN_CP12A GES _ CP1i2A IMP_CP2QO0A 

NCR_CN20A NSC_CNi2A NSC_CN20A 

ORB_CN20A RIC_CN20A SSC _CN20A 

US2_CN20A VTC_CN16A VTC_CP105 

VTC_CP12A VT1_CN20A 
Created By gensettle Date Mon Aug 22 15 40 2s 15986 


Last Modified. Date Mon Aug 22 17 35 45 1788 
Status 

Pleced Yes Routed No 
Compile parameters 

SUMPILER TYPE STANDARD NONE ESTIMATE 
Fower Adyuster. >1 OO_ (multiplier) 

Flatten (OFF, ON) Estimate (OFF, POWER, CLOCK. BUS, ALL) 
Notes ; 


~This_is_8_general_module_uwhiach_will_be_constructed_top_down _The_mod__ 
ywill_contain_a_library_4_bit_multiaplier, 3_tit_ripple_adoer, _and 
yD f/f "Ss 











Ae eee 





ACCEPT_FORM 
CANCEL 


_—e— a ee ee ee ee ee ee ee ee ee ae ae ee ee ee ee ee ee ee oe ee ee eo Oe oe oe ee Se om oe oe © oe oe em Se om cee ee ee ee me ew we ee ee a ee ee ae = 


- DEF INIT 1LONDHEADER> 
Figure A.34 
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HSK KKMPSM KK SHSKH SKS HSEKSHHKEFKLKKSFHFKKKFSEKKEKKKFSKKESKKKEKRSKFSSHFKEFCFESSFHFAHRSRERKRESHRECE HE SE 


Module “gensettle/settile/tutorial mod Definition 
SS Genes:1 Version Vv? 0--—--—--——___ 2 ee 
Sut-Ob yects Name Type 
vadder_S3bit Random_Logic_ DEFINE DETACH 
*OFt 230.4 ¢ Random_togic DEFINE DETACH 

Plabrary_ mult MULTIPFE ER DEFINE DETACH 
ATTACH_NEW ATTACH_EXISTING 

INSEPT MESSAGES GRAPHICS FORM OVERLAY RECOrD Ur ti rire 
4SCCEET _ &€ ORM HEADER ATTACH NET NE TLIST 

GGLJECT_NETLIS7 


— Se ee ee ee es ew we ee ee ee ee ew ee oe ee ee ee ee ee ee ee ee ee ee ew ee ee ee ee eee ee ee 


S Dee UN olor: 
Figure A.35 
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IN~~~~eocmeTerorcomtme sSopeci fication menu and it should 
look like Figure A.36. 

teeter esetect EPTT-. and fill out the Random Locic 
Pulock Specification menu as shown in Figure A.37. Select 
EXPAND and the menu should look like Figure A.38. 

n. Startina at step j, follow the same procedures 
wemewedit Sbhait. The RANDOM LOGIC Functional Specification form 
(Figure A.39) and Random Logic Block Specification form 
(Figure A.40) should be filled out as shown. 

o. Proceed the same way for library_mult. but 
remember to select multiplier on the Header form. 


Eee le mene oo PPE SPECIFICATION menu as 


$4 
f 
rr] 
} 

iQ 
= 
Ky 
O 
be 
md 
} 


shown 
c¢. Select ACCEPT FORM (Figure A.41), then BACK tc 
Meewrodule Specificaticn Form (Figure A.35). 
2. Wie Feeaule rust now be netlisted: 
a. Serec  woribe lower Sy (Figure A.35). 


Pee een addes; ssbit (Figure A.42) next to Object 


Name. Another way to do this is to mouse Object Name, depress 


Qu 
in 


Peeeerm. and a list of sub-Objects is pulled up on the right 
Bae of the screen for selection. 

c. Proceed through the Net Name list, and select E, 
Mester to attributes, for external for all signals. This is 
Memeessary Co make the module function correctly! 


dad. Select Object Name, and type in dff_8bit (Figure 


pee?) . Do the same as inc above. 


ie 


SPSSPCRsF SSH s#SCHH FFF HFK HHHHHHSFFSSSHCHKHHHHHHKSFFHFHSSKSFSHHHSHHSSSHHHESSHSBRSHCHSEBES 

Rancom_Logic <nsettle/settle/tutorial mod/adder 3Jbit Random Logic Block Editor 

ee eee Genesil Version v7. Q----—9 999 9— 9 99 9 = = === 
RANDOM LOGIC Functional Specification 


Del ‘EDIT “Mave QO. DSADDERO__ (ADDER) 
2NSerT MESSAGES GRAPHICS FORM OVERLAY RECORD UTILITY 
Al CEYT _= ORM CHE CY oF ORM NEW DELETE _CROUP VIEW 
FI GEONROLE SAVE SIGNALS EDIT_CROUP TEST 2SPEC 
CANTEL TECHeSHE CY, UNUSED 


yc ee ee ee ee ee ee ee ee ee ee ee se ee ee ee es eee ee ae ee Se Se SS eS Se 2S eee Se 2S Se Se See Me Se eRe we eee SS ee ee 


> DEF INIT IGNODEF INE > 
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KKH KSEHKKSEKEKKHREEHREKEHSKHKHKEGHHKEEHKKEKRHKKKEKHREKRKEHEKKKSEKKHKHHKEEHREKEKKEEKHHRHKHKEREHE 

Random_Logic: “<nsettle/settle/tutorial _mod/adder_Sbit Random Logic Block Editor 

wn nn nn rrr rrr SPQ. 260 60 ———— 
Random Logic Block Specification 


Block type ADDER 
Block index O 


Name. >ADDERO__ 
Width 22s 
Regime 
Connector Width > Taming 
A 3 1 Prop(t) >MS_SUMC2: 0) 
E 3 1 Prop(t) >MS_CARRIEST2: 03 
OUT 2 1 Proptt} >$6,85, 84 
CIN 1 1 Prop) >FALSE 
COUT 1 1 Prop(t) >s7 
BREED =. 1 Feedthru >FALSE#3 
INSERT MESSAGES GRAPHICS FORM OVERLAY RECORD Ua Gp el 
LACV EXPAND 


—_ ee ee ee ee ee ee ee ee ee et ee te ee ee te ee ee es ee ee ts et ee ee ce ee we ee ee ee ee i ie 


goer iI T LON?-DEF INE: 
Figure A.37 
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HRSHSKRSHEKRHSSHSSHSHSHSHSSSHSHSSSHSHKEHSHKHSSSSHSSKKSHSFHSKHSHKHFHKKMSHEHHKHHHHHEHKHHEH ESKER HEHE OED E 

Random_Logic <nsettle/settle/tutorial _mod/adder_3bit Random Logic Block Editor 

on rn no er ener esseso=== Genesil Versi10n V7 Qrt err n rr nnn nen nn He ne rere 
Random Logic Block Specification 


Slockt type ADDER 
Block sndes '@) 


Name PADDERO__ 
Width ie 
Regime 
Connector Width > Tamang 
A € 1 Propct) CAed >MS_SUMC2) 
Esti) >MS_SUMC1) 
C Oj) >MS_ SUMO) 
E z 1 Propit) C 2) >MS_CARRIES(C2)_ 
ian ee -mS_CARRIESC 1) 
C O) SMS_CARRIESCTOJ 2] 
OUT 3 Y Prop (tt? C 2) >se 
Gye Fae >s5 
EO) >$4 
CIN 1 1 Prop lt» Ere >FALSE 
 @ ar 1 {1 Prop tt. E O02 ?$7 
FEED a 1 Feedthry C 2) FALSE 
ae SE ALSe 
{ Oj >FALSE 
INScR”~  MESS-5ES GaarHics | FoOrR OVERLAY RECORD UTTECr a 
LATr COMPRESS 


ce ee ee ce eee ee eee ee ee ee ee ee ee ee ee ee we ew es ee ee ee ee es es es es es es ee ee 


SoG ate, Oe ihe bree. tice 


Figure A.38 
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REARS OHEHERERERERERERREEEAEREREREEEREERREAEREREEEEEEEERERERERERERAEEROREERERERERESE 

Random_Logic. <gensettle/settle/tutorial_mod/dff Bbit Random Logic Block Editor 

wee nn a nn rn rr rn rere Genesil Versi0n V7. Qmm rr mre rr rrr ern me ren nr een ere 
RANDOM LOGIC Functional Specification. 


DEL EDIT MOVE O- >DFFO_ = ( DFF) 
INSERT MESSAGES GRAPHICS FORM OVERLAY RECORD UTILITY 
ACCEFT_FORM CHECK _FORM NEw DELETE _GROUP VIEW 
F 1GEONHOLE SAVE SIGNALS EDIT_GROUP TEXT_SPEC 
CANCEL TECK_CHECK UNUSED 


_— Se eS ee ee ee ee ee ee ee ee ee ee ee so ei ee eee eee SB ee ee eee ee ee 


eer INITION: DEFINE: 
Figure A.39a 


ren 


RHRKHHKHHESRHKHHREHESHHHEHHEHEKHRHHKEKHKERRRHHEHHHHERSEHSHEHKERHKEHKEAHRHRERKEREHKREHREAREHREAEHEREAHEHEH OT 

Random_Logic <gensettle/settle/tutorial_mod/dff_8b1t Kanoom Logis Bloca Edator 

mer nn rr renee ~----Genesil Version v7 Qmmmmn mer nnn nnn HH ee ee eee 
Random Logic Block Specification 


Block type DFF 


Bioct ynaex 0 
Name >DFFO 
Width re 
Regime 
Connectcr Width i Taming 
Prx 1 1 Phase xX >phase_a 
Pry 1 1 Phase Y >phase_d 
IN = Pevget= 1) »$7,.56,55,84.LS5_ OUTC3 O03 
OvT e 1 Se Ct) >P7,P6,PS5,P4,P35,Pe.F1,P0 
LOAD i 1 Vylt—2) > TRUE _. 
TNSaeG ~ MESSeGns “GeerHniICs se Jkr OVERLAY RECORD UTiu Pry 
BAécv CONVERT EXPAND 


—_—— ew ee eee ee wee ee ew ee we we we we wwe ee ee ee ee we ee we ee es ee ee ee ee ee ee ee i ee oe 


ZUEO Ite to LON ter el te . 
Figure A.40 


Lee 


FSKSHKHeSSHSKFFCKSHKHKSSKSSSKSEHSHKSKSSHHFHSSHFHKSSEHHHKESKFHFEHKRSEHFHESHFEHFHFESCHKHHESHHEEEHEHEHEBEEH 

MULTIPLIER <gensettle/settle/tutorieael mod/library_mult MULTIPLIER Block Editor 

we nn nnn rn renee Genet) ) a. Clea aay 2 20 ———————— == Se Se 
MULTIPLIER SPECIFICATION 


MC Width 24 
MP Width 24 
Input Letch NO YES 
Gouput Latch: NO YES 


Width Taming 


Muitiplier 


MP_IN K4> 1 pr >al3 0) 

Multis licane 

MC _IN <47 et >bC3 07} 

LSF 

Los! Eee 40 opt PES CU Tes. .O3 

STICKY <2> oor >STICKY 

Zero Scaler opr >ZERO 

mer 

me Sp ae o pr PMs SUMS OO) 

Me CARRIES 5 E55 oc pr 2MS_CARRIESTS O3 

INS<cFT MESSAGES GRAPHICS FORM OVERLAY RECORD TT LTY 

ACCEFT_ FORM CHECK _FORM TEXT _SFEC View 
FIGEONHOLE SAVE 
CANCEL 


Enter Commang 


moe iti: + ION. DEF INE: 
Figure A.41 
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SRSRKHSHKAHSSHSHKHKSSHFHHFHSHSHHKHSHHFHSSKHFKFHSKHKAFSFKKSKKHKKFHKHKHSKHKHSHKHFSHKHHKHKHHHSEHSE HHH HS 
Module “gensettle/settle/tutorial mod Definition 
SS ee Cenesil Versi0n v7 Qmer teres nts stresses sees === 
Obyect Name Dadder_3pit FIRST PREV NE XT Last 

Yisplay NONE CHECK_RESULTS LENGTH SIC_TYPE PRIORITY 

Sort by NET_NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 


ecm ee ee te ee ee ee ee ee ee ee ee ee ee we we wm em a es ee wes ee ee ee ee we ee a ee ee ew ee ee ee ee 


VEFAULT/USER/BOTH Name Net Name 





I-E Attribute 

MS_CARRIESCEe 0) >MS_CARRIESC2: 0) I E— NA EDIT 
mS_SUMC2 0) >MS_SUMC2. 0) I E NA EDIT 

$4 >$4 I E NA EDIT 

s5 >s5S I E NA EDIT 

6t ?>66 I E NA ENnIT 

Si G7 I E NA EDIT 

¢ 

INSER™ MESSAGES GRAPHITS FORM OVERLAY RECORD UTILITY 
ACCEPT _FORM CHEC SPEC NET NETLIST SPECIFICATION WRITE GPEC 
FI GEONNMOLE VIEwW_DRC_NETLIST READ_Sfrc 
Cancel SAVE 


—_ eee ee ee ee ee ee ee es ee es ee es ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe ee ee ee oe ee ee ee oe oe oe 


Enter Cst-ing. 
“DEF IRKITLIONSOBJECT_NETLIST LY 


Figure A.42 
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RKRKEAKFKKKFKKKKKFHKHKKKKKKKKKKKKKKKKKEFEFHKKFKFKKKKKKKKKFFKKKKKFFKKKKRKRHKKKRFFFRKREKKAKRKRKERKAR 
Module “gensettle/settile/tutorial_mod Definition 
rn tr Genesil Version v7. Qnn meer nen nn enn nn ee rrr nner 
Obyect Name odff_@bit FIRST PREV NEXT LAST 

Tisplay NONE CHECK_RESULTS LENGTH SIC_TYPE PRIORITY 

Sort by NET_NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 


ee we we es we ee ee ee ee ee we we es ee ee ee a ee Oe Oe ee ee es ee © oe oe oe oe oe oe 8 oe oe © om oe a ee ee ee ie ee ee ee ee eo a oe = oe 





DEFAULT/USER/BOTH Name Net Name I-E Attribute 
PSeour ts 03 >LS_OUTCS. 0] IE NA EDIT 
PO >PO I —E NO_READ EDIT 
Pi >P i I E NO_READ EDIT 
Po Pe I —& NO_READ EDIT 
PS Pra I — NO_READ EDIT 
PG >P4 I — NO_READ EDIT 
PS >PS5 I —E NO_READ EDIT 
Fe >P6 1 — NO_READ EDIT 
oe >P7 I — NO_READ EDIT 
phase_a sphase_a I — NO_DRIVCA ERIT 
phase _b Pphase_b I E NO_DRIVER Ebi 
$4 784 1} E NA EDIT 
he ?$5 1 E NA EDIT 
st >s6 I E NA EDIT 
s7 2>s7 I £ NA ERP ho 
INSERT MESSAGES GRAPHICS FORM OVERLAY RECUORG Serer Ty 
Becker) FORM CHECK eSreEC NET_NETLISTI SPECIFICATION WRI Te SPEC 
PIGEGNHOLE VIEW_DRC_NETLIST READ_S®EC 
CANCEL SAVE 


—_ ee ee se ee ee ee ee ee wm ce ce ec we ce ee re ee ee ee ee eee ee ee ee ee ee eae ee 


mate CLerrang 2 
v OEF INIT ION>OR VECT NETLIST>S 
Figure A.43 
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e. Select Object Name, and type in Yibraenveameee 
(Ser ree we Do the same as inc above. 
ff. Now select SPECIFICATION (Figure A.44) to epee 
the netlist. The system will state if valid or advisceu 
errors which are listed by using VIEW_DRC_NETLIST. 
3. The module must now be floorplanned. Simulation and 
timing analysis cannot be performed on a module prior. 


netlistine and fleerplannang. 





a. After netlist validation, the screen should show 
a mo@ule Definition menu. If not, go BACK or ACCEPT FO} as 
return te the Definition menu. Select er Loch ern = 

ie Ficure A.45 should now bevoen the semee. Select 
DIAS eee ee ee Ae oe 

c. Next select each unplaced block (Figture Al46o9 
Wirt mln ee Wee Freee oec., Blocks may be moved by hockince the 
ObSECE Wee one Ouse. The rest of the commands are explained 
in detail in Thaster 6 of the Svsterm Description Applicata 
Commands Sangeet! 


ac. Wemt go BACK (Ficure A.46) te FPiqurceee ee 
e. Select PINOUT (Figure Ame] 

f£. Now select AUTO_PINOUT (Figure A.47). 

a. Go BACK (Ficure A.47) to Biqure 4 


h. Select FUSION: (FPicurewa 4s 


ee 


Select AUTO_FUSE (Figure A.48). 


3. Now go BACK (Fiagure Al48) stew pee 
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HARARE AHREHHRRHHEAHEHAHEHRHEKKASHRHESHAEHKHSHAEHKHEHRKAKHARHAHKHSHSHHHKHAHHSEREHHARHHRHHHAREE 
Module “~gensettle/settle/tutorial_mod Definition 
wn nn nnn nr nn nnn nen Genesil Version v7 0Q--— 3-999 nr rn rrr rer ee 
Obyect Name Slibrary_ mult FIRST PREV NE XT LAST 

Yisplay NONE CHECK _RESULTS LENGTH SIG_TYPE PRIORITY 

sort by NET_NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 


= oe © Oe om © oe © © © © © ow oe ee © © © © © of Oe Oe 8 ee Oe Oe ee ee oe ee ee om — oe ee oe oe ee © © oe © 6 ee oe 8 6 oe om © © © © = © © oe © oe Be OS Oe Oe oe om © oe 8 om ow om oe 


DEFAULT/USER/BOTH Name Net Name 1-E Attribute 
ES OUTCs:. 0) >LES_OUTC3: 0] I E NA ERBIT 
MC_INC3 O) >bil ss C2 I E NO_DRIVER EDIT 
MP_INC3 Oj) >al3. 0) I —E NO_DRIVER EDIT 
MS _CARRIESC2' O) >MS_CARRIESC2: 0) I E NA EDIT 
ms SUMC2 03 2MS_SUMCL2. 0) I E NA EDIT 
STICKY(C1. O32 SS)TICcnyYty O43 I —€ NO_READ EDIT 
ZERO >ZERO I —€ NO_READ EDIT 
INSEPT MESSAGES GRAPHICS FGRM OVERLAY RECORD elias 1 ¥ 
ACCEFT_FORM CHECY SFEC NET _NETLIST SPECIFICATION WRITE_SPEC 
PIGEONHOLE VIEW _DRC_NETLIST READ_SFEC 
CANCEL SAVE 


—_———— ee ee ee ee ee ee ce ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee we ee es ee ws ee ee es wee es es es ee ee oe 


Enter (string) 
~DEF INITION-OBYECT_NETLIST> 


Figure A.44 
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SFRSKRKSSHKSSSKSKKSKSKSHKSSSHKSKSSSHKSSHKSKSHKKHHKKHKHKKKSKSSSSSSSSSSSSSSHKERSFSHHRRHKPOSSHRARHEe HE 


Module “gensettie/settle/tutorial_mod Fioorplan 
ot ee rn ne re te errr re errr rere Genesi1] Vers20n v7. Qn mn mmr nn nn rn nr re 
CANCEL 

“ONF IRM 

JACK, 


$ NULL, $_L1 1, DEFINE “DEFINE: 
SPECIFICATION 
) Specification is read 
BLOGK S-U1.0O;) EDin 
EXPAND 
BACH. 
CANCEL 
CONE IRre 
BAT 
4 NOE. “3% 2 eS Ne. VY DER TNE 
SPEC IF ICATIOt 
C4iIwOEL 
CONFIPM 
LAC. 
OBJECT HETLIST 
i Hetl2<6¢. version 1 6 
NEXT_NAME NEXT 
») OFF Bort 
NEXT_NAME NEXT 
) Jibrery_ mul* 
CANIEL 
CONF lee 
DEFINITION 
FLUORFRELAN 
Checling tise currency 
» Internal Opyect Hieravchy Initielizea 
) Completing Dete Gathering Prase 
) AI input files ere up to cate 
) wHicr=e ftortalpIboli«=eo 
) @mchnilidr=e 
) Read spec is done 
) @ntTogd=0 


— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee Oe em ee ee ee ee em ee ee ae ee ee ee ee ee ee ee i ee ee oe 


INSEPT MESS4SGES GRAPHICS OVERLAY FECORD UT ters 
DOWE PLACEMENT 
CAW LEc FINOUT 
FUSION 
Commane 


DEF INIT FONDFLOORPLAN: 
Figure A.45 
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HKRHSHFHSRHSKEKHSHSKKHSKSHSSKAHSSKKKKSKKSKSKKKSAKKKKKKRKKKKEKKKKKEKHSKHKKKKKRKKARHKHHEKARRERS 


Module “gensettle/settle/tutorial_mod | Floorplan 
wt nn rr rrr tr errr Genesil Version V7. Qmm mmr rrr rrr rte rrr rere 
Degree of Freedom : MOVE( ON/OFF ) ROTATE( ON/OFF ) t Unplaced_bloctk 
~2~--- -- -- = +--+ $= = 5 5 5 5 = = = === ladder _3bit 
OISPL&Y © VECTOR( ON/OFF ) : MODE : Edge Density( ON/OFF! af¢_S8bit 
rn ne ree rr ere :lidprary mult 
H 
} 
Ore SS Se ee ie er a a 
INSERT MESSAGES GRAPHICS OVERLAY RECORD se I a 
EACh BEST_PLACE CENTER FIT 
eee far, £ EIS1_ BES? PAN YDENTIF Y 
Meet ore” CHECK SPEC SCALE 
AUTO_PLACEMENT zoom 


—_——_— ee ee ee ee ee ee ee we ee we ee ee ee ie ee ee Oe ee Oe Oe Oe oe om 8 Om Om oe © oe OP OD ee oe SP SO 2 ee © ow ow om ee © oe oe Se oe ee ee oe oe oe oe & oe c= 


Enter plocs te FLACECstr3 
SCE Shei Ton: FL OORPLAN> 


Figure A.46 
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SOSPeSPP SFP SSPHFSHPFSPFSFRKKKKSKKKSSKSKSFESHSHFHKHKKEKFHFHKSFKHKHHKESKHESHFHRSESESHEEESEEESE 


Module “gensettle/settle/tutorial_mod Floorplan 
ee Genesil Version v7. Qnwnn mmm nn meer en nen rer ee ere 
Moce ADD_CONNECTOR MOVE_CONNECTOR RENOVE_CONNEC TOR 

age NORTH SOUTH EAST WEST 


NORTH CONNECTOR EAST_CONNECTOR SOUTH_CONNECTOR WEST CONNECTOR 
5 STICKYCO) LS =GUTrOI al2) 
STICKY(C 1) ES_OURET af3) 
ZERO LS 2OUTie2 bC2) 
y LS OUTC(3] bf3) 
MS_CARRIES(COJ_ > 
MS CARRIESC1I)__ 
MS_CARRIES[C2)__ 
MS _ SUM[O) 
MS -SUME13 
MS_SUM(2] 
PO 
Pi 
Pa 
P3 
P4 
PS 
Pe 
Re 
alOj 
at ih 
b[0) 
Cilia 
pnhase_a 
pnese_b 
s4 
sc 
$6 


mes cm mm cm ee ee ee ee ee ee ee ee ee ee ee i ee ee ee ee ee ee ee ee ee ee ee ee ee es es ee ee ee ee 


me eee ee ee eee ee ee eee ee ewe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ie ie ee 


ee ee ee ee me ee ce ee ee es es es ee es es ee i SSS SS SS SS SS SS S82 SS SSB ess Owes SO Se OS SOs es as 


Ente- comnector rareletr] 
~DEF INIT IGN. FL OORELAN: 
Figure A.47 
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RHKAGSERSEARHHHHAHSHASHSHHRHEEHREPSKRHHFAKFSKSKHKSHKHFFHKKHKHFKRHKKKAHKKAKKKFKHKKRHFRKEKEFRKHEKSKKRKRERKREAHESE 
Module “gensettle/settle/tutorial_mad 


Genesil Version v?. 0--------- 


Floorplan 


—_— em mw ce me ee ee ee ee ee ee ee ee ee ie ie ae ei ae 


ee Oe ee ee ee ee ee eee ee ee ee ee ee ee i i i i Sie ee ee ee ee ee ee ee eS ee 


GACr 
RESET FUSION 
Tex? _SPEC 


OVERLAY 
AUTO Fuse CENTER 
PUSE PAN 
mm Nat Suse SCALE 
NEY T FUSE ZOOM 


F\T 


ee cee ce re ee ccc cre ce ew ce ew ee ee em ee ee ee ew we ee ee ee wee ee ee ee we we we ee ee ee ewe ee ee 


Seete- + -s,6or #6 FYUSEC pnt) 
Beer lit. 7 1On, FE looRPLAN:.- 


Figure A.4B 
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k. Select DONE (Figure A.45), followed by CONFIRM. 

If all goes well, the floorplan will be comprecee 

4. Now simulation and timing analysis can be performed 
as described in the previous sections. 
EZ TUTOR SCHIP, Crier 

This section is a tutorial for a top-down chip design of 
a chip named tutor_chip. The chip consists of tutorblk_1 and 
tutorblk-2, a clock, input/out pads, a VSS pad, and VDD pad. 


A schematic with signal names is shown in Figure A.49. 


DATA VDD 
IN tuterbike2 


DEE: 


tutorblk_1 [0] 






ROT3<0] 
DEF 14:0) (1) | | | 
DFF1 11 | | | 
als: 0) AO: COUT 
Jot ie ie 68, 
DFFS5 
CLK 


DDF5[4:0] 


DATA 
VSS OUT 


Figure A.49 Tutor_Chip ene 
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Me Petun1 tien and specification: 

a. Proceed as in the previous sections down through 
ATTACH NEW. Now select CHIP from the Executive menu (Figure 
p50) . 

b. Name the chip tutor_chip when prompted, and 
mmeden it to the tree. 

c. Select DEFINITION and HEADER. On the Chip Header 
form (Figure A.51) select Fab line VTC_CP10A and leave the 
Package Type as NO_PACKAGE. 

Gemeselect ACCEPT FORM (Figure A.51). 

e. Now select SPECIFICATION from the Definition menu 
and the screen should show a blank Chip Specification form 
(Figure A.52). 

f. Next select ATTACH NEW (Figure A.52) and BLOCK 
(Figure A.53). Name the object data_in when prompted. 

Gee gust like the seavie each sub-obtect on the chin 
must be defined by using the appropriate Header ane 
Specification forms. 

h. Select DEFINE next to data_in on the Chip 
Specification menu. 

1. Select HEADER from the next screen. Select PAD 
from the Header form for Function type (Figure A.54) and 
CONFIRM. Select ACCEPT FORM. 

Jj. Next select SPECIFICATION and the screen should 


show a PAD Functional Specification menu (Figure A.55). 
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KHKEHKHKHHAHEHSKHSEHSSHKEKRHSHKSHKEHHAHRERKEHKSHHHREEHRHEEARHKHEEHREKREKFHHKHRKKKHHKKHFKRHHKHHHHHRHEHHRSHKERR AR 
User. “*“gensettle/settle Executive 


2 eee eee ee eee ee 


! 
) 
) 


~----~~--------~---~~--------Genesil Version v7 0--—-—------------------+------+- 


START Genesil job “gensettle/settle/tutorchip on maicrol 
Mon Aug 22 22 O02 41 1988 


Genesil (tm) System Version v7 O 
Copyright Silicon Compiler Systems Corporation 1988 
Licensed Materiel -- Program Property of BC& -= All Rights Reserved 


This software 1s protected as an unpublished work and the copyright notice 
does not imply publication Tnis software contains confidential trade 
secrets of Silicon Compiler Systems Corporation The reproduction, 
transfer or use of this softuare or the supporting documentation 1s 
governed by @ license agreement with SCS, and the software shall] be used 
solely im accordance with such agreement 


RESTRICTED RIGHTS LEGEND 


Use. duplication or aisciosure by the Government 
1s SUDdjyect tc restrictions as set forth in 
subparagrapn (c)(1)0117) of the Rights in 
Technical Data and Computer Software clause 
at 252 227-70%3 


CONTINUE 
SECEC TOR IJECT 


ATTACH 
NEW 

INSEST MESSAGES GRAPHICS OVERLAY RECORD UT lie ies 
CANTEL BLOCK GENERAL MODULE © Core CHIFSSET 


PARALLEL DPF 
RANDOM_LOGIC 


SVS we ee ee Se eS Oe Se Se Se Se SB SB Se Se es SS eS ee eee ee eee SS SS Se SB Se we Bee Se Se Se See Se SS Bee ee eee we See ee Se eee 


ATTACH New Object Type 


~SELECT OBJEC TOATTACHU NEWS 


Figure A.50 
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SFRSFRSSRKSSSHKSSPSRSKTSHKHKSPHARSKSKHSPSRHKFHAHSSHSKKSHKHKKHSHSSHKKHKFHSHFHKHHAHKRKHKKKFKKKSHKSHRKRSRKHKERSRRAS 


Chip “gensettle/settle/tutor_chip Definition 
rrr Genesil Versi0n v7. Qne etme r mre re tr nn rrr tnt ere tt 
Obyect Type CHIP 
Technology 
Fab laine 

AMI_CT20A GEN_CN20A GEN_CN30A 

GEN_CP12A GES _CF12A ImP_CP2OA 

NCR_CN20A NSC_CN12A NSC_CN2O0A 

ORG _CN20A RIC_CN2OA SSC_CN2O0A 

USe_CN20A VTC_CN1I6A VIC __CPIOB 

VTC_CP12A VTI_CN20A 
Fackage Type 

ELBeoTO0F CECCCA2S¢ CLLOC1ISze 

CEPECE L229 CLLCCe&a CLLCCebGG 

CELCESecc CLLCCG4¢d CLLCCB4dB 

CPEECCE adc CPGCAL0O0e CPGA1LOBe 

CPGA1f£0e CPGAIB2c CPGA144¢ 

CFGAiI49¢ CFGAIBOF CPGA:809 

CPGAL24F 1 C’GALS4F2 CP GAS6c 

CPG4E4Sc CPGAGB4Ga CPGAG4.e 

CEBe Se CSL40c CSB404 

CEB43c Cobe4d IVT er 

PDIF 40c FDIP46c FOP ese 

PLDOC44¢ P_DCCoBe PL_DCiB4e 

PPG-10%e PP GA1L20e PPGAL4S¢ 

NO_* 4ACHK4GE 
Created By gensettle Dave. Ton Gua ee ae O48 33 1-56 
ast Modified Date Mon Aug ce 22 04 SI i°BE 
Status 
Placed No Ruuted No 


ee cee ce ce ce ce ee ce te ee ee ee ee ee ee te ee ee ee ee ee ae ee ee ee ie ee ee ee ee we ee ee ee ee ee ee i ee ei we we ee ie ee es ee 


Compile parameters 
COMPILEP TYPE Estimate tOFr, FOWER, CLOCK. BIS Atl) 


cm me rm rm cr a ee ee me ew we ee ee ee ee ae ee ee ee ee ee ee wee ee ee ee ee ee ee ee ee ee eee ie ew we ee ie ie = 


Netes 
INSSFT MESSAGES GRAPHICS FORM OVERLAY RECORD Utter? ¥ 
ACCEF: FORM 
CANZTEL 
~OEF iN ITION REODERZ : 
eae GEA EER Figure A.9o1l 


Hao 


POPPHHSFRSFHKSHHKFSHKHEKESHSSHKSHKHSSSSSEHSHEKKFSHHFESHKHKSSHKHHSKHSHHSHSSHRHKHSHHHSHHRHHEHHREREHRE EE 
Chip “~gensettle/settle/tutor_chip Definition 
SST SSeS eee ees eo eee Genesil Version v7 OQnnn meen nnn e222 SS == == =———— 


ATTACH_NEW ATTACH_EXISTING 
INSEP™ MESSAGES GRAPHICS FORM OVERLAY RECORT UTILIT 
aL CLET_EOR™ HE 4DER ATTACH NET_NETLIST 
OB JECT_NETLIST 


te rm mcm ce cee ae ce ie ee ee ee eee ee ie ee ee ie ee ie ie ee ee ee ee es ee ee ee ee ee ee ee ee ee ee ee oe ee ee ee oe 


peri! = LOW: 
Figure A.52 
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SEER REREEEERREEEEERREEEEREEEEEEEEREEEENEEEEEREHEREEET HS IHEHEA HERR EH RPE RHRRERRERRR 
Chip “*gensettle/settle/tutor_ chip Definition 
wenn - a - — Gene sil Version v7. On - emma nn nr nnn er nr rere - 


ATTACH_NEW ATTACH_EXISTING 
INSERT MESSAGES GRAPHICS FORM UVERLAY RECORL iehiel TY 
CANCEL BLOCH GENERAL _MODULE 
PARALLEL FATH 
RANDOM_LOGIC 


— me ee re ee ee ee ee ie ee ee ee we ee we ee wm ee ee ee ee ee oe ee ee ee ee we we we we oe oe ee me we ee ee ee ee es = 


New Orysect Type 
- DEF INw1 TION. ATTACHD ATTACH_NEW: 


Figure A.53 
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PHEHEHEHRHHEHHRHHTHHEHREHHHHEHEKHHFHHHFEHHEHHREHEHHEHEHHEEHRKEEEHKRHRHFRKEHFHHRRKEHKHHREHEHRHEHRAHEHERHHHED 
Ceneral Bloch “gensettle/settile/tutor_chip/data_in 
ee ee oe oe oe wmemeGanesi } Version v?. oO eee = — eae qwane @ we we wee we ee ee ee eee 


Obyect Type BLOcnw 
Funt tion type 


Definition 


External FCX_ BLOCK FIFO 
Lapel LPLA LRAM 
LROM MULTIPLIER PAD 
Parallel Datapath PLA RAM 
Random_Ltogic ROM 
Technology ~CMGs—1 
Pap lynne VPC eCr TOE 
Created bu gensettle Date Mon Aug 22 22 0S 2b .“=5 
Last Modified Date Mon Aug 22 ge 0% 35 1-3E 
Sretus 
Compile parameters 
COMPIGCER Tyre STANDARD NONE ESTIMATE 
Power Ag juster 1 O06. (multaglver) 
Notes 
PNG a. “MES Seaoe= ) CORGCenICS ears OVERLAY RECORD UT Ts 
PG 9 a | = a a 
CONC ie 
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Pigure A. 54 


THARKHSRHKEHPKEKREFHHKHHHHSHERHKKKHKHKHHKEEKRHKHKKKHKKHEKKKKSKHKHHFHFHEKHEKHKHEKRHEKHERHREHHRAARHEHREEARRES 

PAD “gensettle/settle/tutor_chip/data_in Pad Block Editor 

a rr a a rn nn eee = Genesil Version v7 Qn- newer rt rn en rn 
PAD Functional] Specification: 


Pac Type DATA vss VDD CLOCK 

TEST STROBE CLKPROCIN ANALOG 
Data Flow. IN OUT 10 
Protection FAB_DEFAULT N_PROTECTION NP_PROTECTION 
Input Processing SIMPLE PARITY SHIFT SYNCHRONIZER 
Input Driver NO_CLOCK DIRECT TRISTATE PRECHARGED 
Inverting Driver YES NO 
Change pitch yes NO 
Width P=) 


me ee ee ee ee ee ees ee ee ee ee ee ee ee ee ee ee ee ee we ee es ee ee ee ee ee ee ee em oe =e oe oe oe oe oe ee oe oe 


Bonding Pads 
Data “DATA (DATA) 


me eee ee ee ee ee ee ee ee ee © oe om ee ow © © oe oe a 68 oe a ee ow oe om 6 6m oe oe oe om oo oe oe ee © om oe om om oe oe OP ee 8 OF OF om OF OE FoF oe oe 


Connectors: 


Phase E ~phase_b (PHASE _B) 
Data In Pewee O22 b0S O02 (DIN) 
INSERT MESSAGES GR4PHICS FORM GVERLAY RECUR OT Tet yy 
ACCEPT © ORM CHECK FORM VIEW 
PIGEONHILE SAVE NEAT SPEC 
CANT EL TECHBCHECK 


ee SS ee ee ee ee ee ee ee ee em ee ee we ee ee em em em ee em oe em ee em ee we em ee ee ee ee ee ee Oe oe ee se oe 


PWEe IMS? 1ON..DEF INES ; 
Figure A.55 
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Select IN for Data Flow. All other specifiecar ono 
defaults except width, Phase B, and Data In- Fill theseueae 
Met CMeery 2 omc eee 

k. Now select ACCEPT_FORM (Figure A.55). Go BACK to 
the Chip Specification form (Figure A.56). Figure AJ S6egm ee 
complete Chip Specification form for tutor chip. Yours@eee 
Specification form should have only a data-in PAD on aoa 
ShaSaee me: 

1. For each of the remaining PADS (clock, vss eee 
and deta _out), using steps £ through 9 except tenes 
followine PAD Functional Specification fornvenancecr 

(1) Clock PAD: Select CLOCK for Pad (ty pou 
other specifications are defaults except PHASE_A and PHASE aes 
type in phase_a, and phase_b in accordance with Figure £.5/7. 
ACCEPT FORM (Figure A.57) and continue to the me, ae ee 


(2). “VSG oP ep: Select VSS for Pad Type > ye 


other inputs are left to defaults. ACCEPT FORM (Figure ame 
ana continue to the next PAD. The Chip Speciticativenmecas 
Should now look like Ficure A.59. The order 15S not importance 


(3) Vdd PAD: Select vdd for PAD type eam 
other inputs are left to defaults. ACCEPT_FORM (Figure A.60) 
and “Continue to the neste rar. 

(4) data_out PAD: Select OUT for Data Fillome 
All other specifications are defaults except width, Phases 
Phase B, and Data Out. Fill these in to match Figure acm 


ACCEPT FORM and go BACK to the Chip Specriitcertio gear 
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SFKKHKHKHHHKKHHKHHKKHHKHKHSHSKHKHKHHEHKHKHKRKHKKHKHKKKHKKKHKHKHKKHKKKKHKHKHHKHKKHKKHKKHKKKKHKHKHHKHKFRHKHKKHKHHHKHKHHER 


Chip “gensettle/settle/tutor_chip Definition 
a a rn rn rer reer Genesil Version v7. 0mm meet ener nr rn rrr rere 
Sub-Obyects Name Type 
>odate_in PAD DEFINE DETACH 
>clock PAD DEFINE DETACH 
Yves PAD DEFINE DETACH 
PLrutorbik 2 Random_Logic DEFINE DETACH 
>tutoroik_2 Random_Logic DEFINE DETACH 
>ved PAD DEFINE DETACH 
vadata_out PAD DEFINE DETACH 
ATTACH _ NEW ATTACH_EXISTING 
INS=2° 7 MeSs45cS GRAPHICS FORM OVERLAY RECORD S715) (a Gi 
eee 1 ORI HoADEF ATTACH NEY NE TLIStT 














OBJEC? _NETLISI 


— ee ee oe ee ee ee we ee ee ee ee ee ee ee ee eee eee ee ee ee ee ee we we ee ee ee ee ee 


PDEF IN: 


“3 
' 


Tors 


Pigure A.56 


eal 


PSOSHFeSFSSsFFFFSFFF SFG HFF HHH SSS FSFSSSSSSSSFHSSSHSSSSHSSHSSESSHSSHSSHSHRSEHSFHSEEHEEREDES 

PAD “~gensettle/settie/tutor chip/clock Fao Block Editor 

wn nn nn ee Genesil Version v7 Qn een nnn oe nn ene 
PAD Functional Specification: 


Fad Type DATA vss VDD CEOCK 

TEST STROBE CLKPROCIN ANALOG 
Protection FAB_DEFAULT N_PROTECTION NP_PROTECTION 
Layout PAD_LIMITED NON_PAD_LIMITED 
Clveaineut SINGLE DOUBLE 
Cikpower RING POWERPAD LOCAL_ISOLATED 
Diviaer DIVIDE_2 NO_DIVIDE CLKPROC 
Loading PSOFF 100PF 

Bonding Pads 

Clrecs >DATA (DATA) 
V595 SVS5 (VSS) 
Veo »VDD (VDD) 


mee ce ee ei ee ee ee ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee te ee ee ee es ee ee eee ee ee ee ew we we oe 


Connectors 


Prase A ypnhaste_a (PHASE _A) 
Prase & >phase_pd (PHASE _B) 
INGE. -MeSsaGeS: CeArHniCs sroRr OVERLAY RECORD UTILITY 
AlSCEe } OF ORY CHECE FORE VIEW 
EF TGEONRSLE SAVE TEAT_SPEC 
SANG Ee TECR UC RESCpy 


em me em ee ec ee ew te ee ee ee ee ee ee ee ee ee ee ee ee ee ee we we ee ew ee ee we ee oe 


2 vEF IN 2s LON] DEF INE. 
Figure A.5? 
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SHHSHHHSSAHRHKHRSSHKSKEHHSHSHHKRSHFHSHRHKHKHKHHKFHKHKHHSHFSHKFHHEHRKKHEKHEHKEKKRKHKHKEHKHKRHERKHKRHERARAR 

PAD “gensettle/ssettle/tutor_chip/vss Pad Block Editor 

ee a a a rw rn ne ee eee seer=-= Genesil Version v7. Qn mmr erent e rt eter ener eee rrr ere 
PAD Functional Specification: 


Pad Type DATA vss VDD CLOCK 
TEST STROBE CLAPROCIN ANALOG 
Style CORE RING COMBINED CLKPOWER_ISOLATED 
Bonding SINGLE DOUBLE 
Inductance DEFAULT CHANGE 
Change patch YES NO 
Wigtn en 


Bonding Pads: 
Vss aoe (VSS) 


me ewe wee eee we ee ee es ee ee ee ee ee ie i ee ewe ww ew ew SO SO OM SB Se Sew eS SB PSC SP eS See eS ee 


Connectors 


imme ee we we we ww we ew ee ew we a ew ee ww we we ee ee ee we we ee ew we we we we we a ie i iw i = 


INSERT MESSAGES GASPHICS FORM OVERLAY RECORD Togo ne 
Mecres FOR mHECe FORM VIER 
PIGEONAJLE Save TEs ese 
CANIEL TECH _CHeECY 


ce ce ce me we wr me te ee we ee ee i ee we ee ee ee we we ew ee ee 


eUEr tht. TON. OEP INE. 
Figure A.58 


eos 


RHSSSHKHHSHSSHKFHKHFHEHKSHSHHHHHKEEHHKHKEEHKHEHEERKEHKKEREEHKHKEKREKHHEKHKHKKHKEKAHRKKHKKAHRAEKERHRARHKAHRARKHRARREH 


Chip “gensettlevssettlestutor_chip Definition 





oo ee memnmnn—n——-—-Genesil Versi0n Vv? Qnm meee eer ne ne ne ene en eee 
Sub-Gbjyects Name Type 

data_in PAD DEFINE DETACH 

clock PAD DEFINE DETACH 

vss PAD DEFINE DETACH 
ATTACH _NEW ATTACH_EXISTING 


comme eee eee ee ee ee ee ee ie eee ee we we ws ww ee ee ae ae ee 


me ee ee ee ee ee ee ee eee ee ee eee ee eee ee ee ee eee ee eee ee ea eee eee ee 


em ee eee ee eee ee wie i a ee ese ee eee eee ee ee eee ee ee ew eee eS ee ee ee ee 


Erter New Nate of Crested OCoyerct Cpath) 
SUDEP iSITION “ATTACH ATTACH _EXISTING? ~gencettie/settie7 tutorel ie. 


Figure A.59 
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SMHSHKKHHKHKHEHHEHHEESHEFHSHEHKKHKHEHKHEHKESHEHKHHKKKKFHKKKEKKEKKHKKKHKEKHKHHKKKKSKSEHKHHKEKEHREREEE AE 

PAD “~gensettle/settle/tutor_cnip/vdd Faa Block Editor 

an a nn a Genes) Version v7 Qnn nnn nner nn nn ee reer = 
PAD Functional Specification. 


Pad Type DATA VSs VDD CLOCK 
TEST STROBE CLKPROCIN ANALOG 
Style CORE RING COMBINED CLKPOWER_ISOLATED 
Bonding SINGLE DOUBLE 
Inductance DEFAULT CHANGE 
Change pitch YES NO 
Width eee) 


ae ey ey pe sg cee Ge ee ee ee ee ce eee ee ee ee ee ee ee ee ee ee ee oe ee we oe ee ee ee oe 


Bonding Pads 
Vda >VDD (VDD) 


em a ec ee ce a ee ee ee eee ee ee ee ee an es wee es i ee es ee ee ee ee ee ee ee ee ie ei ie a 


Connectors 


ea mm cmc ec ce crs ce ee ee ee ee we wee ee eee ee ee we we we we ee wee we ee ee ee i ee ee aes 


INSERT MESSAGES GRAPHICS FGRM OVERLAY RECORD Vip eae 
AOCEPT_FORM CHECK _FORM VIEW 
Fi GEQNHOLE SAVE TERTESEES 
CANCEL TECH _CHEC> 


_— ae ee ee ee ee eee ee ee ee ee ae a a ee ee ee ee es ee ei ee Oe ee 


Peer INI? JONSDEF INE-. 
Figure A.60 
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HRRFSFFFRKKKFFKKRKRSEKEKKKFKKKEFEHKHKFSKHFEHEHKRKFERKKFFHFHFRKKEKKHKSEKSEKKKKHEKKHKKEEEHFHKEHEFHEEKERE HR 

PAD “gensettle/settle/tutor_chip/data_ovut Pac Blocw taitor 

ar rrr rrr reer ses Genesil Vers10nN v7 Qmr mre mtr err tmnt tr tren ener sree 
PAD Functional Specification: 


ac Type DATA vss VDD CLOCK 
TEST STROBE CLKPROCIN ANALOG 
Data Flow IN OUT 10 
Output Latch STATIC CLOCKED TRANSPARENT 
Drive Speed DRVSPEEDS DRVSPEEDS DRYVSPEED1 DRYVSPEEDO ‘tslowe:’: 
Inverting Oriver reo NO 
Drive Type FABLINE TT CMOS 
Change pitch YES NO 
Width a, 


Bonding Pads 
Data YDATA (DATA) 


oe ee ww ww ee i we ee ee oe = om om om oe ee ww em ce ee es ee se ee ee ee ee ee ee ee 


Connectors 


Phase 4 >pohase_a (PHASE A) 
Phase € ~-phase_b (PHASE _B) 
Dats Orr ~n $F 504 O32 «DOUT> 
Cisable >DIS&BLE (DISHBLE> 
INSER™ MESSAGES GRePHICS FORM OVERLAY RECORS. OT ees 
ACCES? FOR CHECyY FORM Vliiw 
P TGEONSOLE SAVE TE See 
CANE Su FECH AC HEE & 


—ae ee ee ee ae ee ee ee a ee ee ee ee ee ee Se ee ew ee Ew Ee ew ee Se ee Ee Sw EE Se Se See Sw eee See eee Te Eee eee ee ee ee 


Figure A.61 
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Meo eenmmemerCHip specification form, select 
ATTACH EXISTING. The user will now be prompted for the path 
to the existing object. Type in “gensettle/settle/tutorblk 1 
and depress RETURN (use your own name and path unless you are 
in Settle's account). Now select DEFAULT _TO_CURRENT_NAME. 
The Chip Specification form should now include tutorblk_1. 

n. Attach tutorblk_2 in the same manner. The Chip 
Specification form should now contain the same objects as 
Figure A.56. 


2. The Chip must now be netlisted: 
See elec Ones Co NETEIST (Figure £.56) and sekk.-* 
Sm | Object’ Ss netlist, as described in the module section and 
Piiemimee all object netlists match Figure A.62 - A.67. Type in 
the required signal names where applicable, and depress RETURN 
at the end of each line. 
b. Select SPECIFICATION (Figure A.67), and if there 
MeennOo netlist errors, the Chip Specification form should be 
on the screen (Figure A.56). Now select ACCEPT_FORM (Figure 
A.56), and the screen will now show the Definition menu as 
lllustrated in Figure A.68. 
3. The Chip must now be floorplanned: 
a. Select FLOORPLAN (Figure A.68). 
b. Use the module placement procedures to place the 
two unplaced blocks (Figure A.69). 


c. Go BACK to the initial floorplan menu (Figure 


A./0). Select PINOUT. All unplaced PADS are now listed. 
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PECK HFSCHSFFSHFFHSEHFSSHFESEHSEHFEKEHSSHSESEKHEEKEHEHEEHEHHEHEEHEEEHESEEEGEEEEHEEEE EE 
Chip “~gensettle/settle/tutor_chip Definition 
wn nnn nr mn nr eters ee —~-Genesil Version v7. Q0---- mee en nr nnn rrr enn 
Ob yect Name Ddata_in FIRST PREV NEXT LAST 

Yispley NONE CHECK_RESULTS LENOTH SIO_TYPE PRIORITY 

oort by NET_NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 


ee ee ee ee ee ee re ee ee ee ee ee a ee ee ee ee ee ee ee es ee ee es es ee ee ee ee es ee ie ee ee a ee ee 


DEFAULT/USER/BOTH Name Net Name I-E Attrioute 

DATAC? ©) >DATAIN_PADSC7: 0) I E NA EDIT 

DINC7 O07 >al3 0).6f£3:0) I E NA EDIT 

PHASE B >phase_d I E NA EDIT 

INSERT MESSAGES GRAPHICS FORM OVERLAY RECUR! UT Taina 

Allert er ORM CHECK _SFEC NET_NETLIST SPECIFICATION WRITE SPEC 

SE ROLE VIEW _DRC_NETLI5T READ SPEC 

CONTE. SAVE 


— ee ee ee ee ee ee ee ee re ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ea ee 


Eryet rs tT tage 


POE te ON CE CECT ONE feds 
Figure A.62 
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SRAHRHSSSKKRSSKKRKHKHKSSSSKSKSSSSKKRKKKSKSSKKSSSKKSKHEKKKKKKKKSRKRKKSHKKRKEKSESCERESEERARE 
Chip “~gensettle/settle/tutor_chip Definition 
wr rn nnn nn rn rrr Genesil Version v7. Orr er ern tren nme eer 
Ob yect Name ovss FIRST PREV NEXT LAST 

“isplay NONE CHECK_RESULTS LENGTH SIC_TYPE PRIORITY 

eort by NET_NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 


cme ee cee ee ee ee ee ee es ee es ee ee ee ee ee Se ee ee ee ae ee ee we ee ee ee ee ee ee ee oe i ae 


DEFAULT/USER/BOTH Name Net Name I-E Attribute 
INSE=7 MESSAGES GRAPHICS FORM OVERLAY RECORD UTILITY 
ACLEFT_FORM CHECK SPEC NET_NETLIST SPECIFICATION WRITE SPEC 
F IGE SGNAOLE VIEW _ DRC _NETLIST READ SPEC 
CéAINIO EL SAVE 


ec ce ee ee ee ee ee ee ee ee ee ee ee eee ee ee oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ie = 


Erter Csatring) 
POLe Int) PONS OBVECT_NETLIST> 


Figure A.63 
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SHHMARHKASMHPAMHSRAHSHHSSHMHHKHHKMASHSHHRKHHKHHKEHEHHERKHEEKHRKREKKREREKAKKKKKKKKKKKKKKKKKKEEHRHEEHEREAREERE 
Chip “gensettle/settle/tutor_chip Definition 
en rn rn ree tro Genesil Version v7 Qmerrrt rte re terre et sss ttt 
Obyect Name >tutorblik_} FIRST PREV NEXT LAST 

Display NONE CHECK_RESULTS LENGTH SIG_TYPE PRIORITY 

sort by NET _NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 








DEFAULT/USER/5OQTH Name Net Name I-E Attribute 

af300) 2aC3 0) 1 E NA EDIT 

bfs OJ PdE250) 1 E NA EDIT 
gffIla4 6) Parts OF} 1 E NA EDIT 
phase _a >phete_a 1 E NA EDat 
phase >phase_t I E NA 823 fa! 
INSEE” MESS4Gbs. GRAPH cea Fukm UVERLAY RECORD UTILITY 

AC cee 7 Shih Cretr or EC NE TINE TE IS? SPECIFICATIUN WRIT Sree 

PIGEINACLE VLEW_ DRE NETE IST READ SPEC 

Cancer SAVE 


em we mm ee we ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ae ee 


Figure A.64 
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SRSERHKSKSSSSSHKSHKSKEKESKEKHSSSHSSSFKFEKHKSKKKKKKKFFKEKKEFHKKFHKKKKFKKEFHERKKKKHEHKHKHHKEHKEEEEEERE 
Chip “~gensettle/settie/tutor_chip Definition 
mn rn rn wren teense Genesil Version v7. 0~------- 3-99 nr rr rrr 
Obyect Name >Stutorblir_2 FIRST PREV NEXT LAST 

Yiasplay NONE CHECK_RESULTS LENGTH SIG_TYPE PRIORITY 

sort by NET_LNAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EX TERNAL 


cm me ee ee ee ee ee ee ee ee ee ae ee ee es ee ee i ee ee ee ee ee ee eee ee ie es 


DEFAULT/USER/BOTH Name Net Name I-E Attribute 

off104 OO} >df F104: OO) I E NA EDIT 
dfF5(4 0) Pdf FfSC4 O) IE NA EDIt 

phase? ia >phese_a I E NA EDIT 
prase_b ophase_b I E NA EDIT 

INSERT MESSAGES GRAPHICS FORM OVERLAY RECORD UTIELTY 

Poeun 1.60PM CHECr SPEC NET _NETLIST SPECIFICATION WRITE_SPEC 
EIGEONHOLE VIEW_DRC_NETLIST READ_SPEC 

CANCEL SAVE 


_—_<—— ee ae ee ee ee ee ee ee om oe 6 ee ee em ee ee we ee oe ee oe Oe oe ee Oe ee ee ee ee ee oe oe ee ee ee om oe om om om oe ee ee 


Berove= “(str iangd 
~ DEF G!I-ITIGN:-OBJVECT_NETLIST> 
Pigure A.65 
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RHRRHRRHHHRFHHKHERHERHHKHSHERKSHKHEKRHKHRKRHKHKHHKHEHKHRKREKRKHHHRHERKRKRKKRHHRKRRKRARHHRREHKRRKRRAEHERERERARBRRRR 
Chip “*oensettle/settle/tutor_chip Definition 
a rn rn rr rr Genesil Version v7. Onn remem n nen rer ere en ee cee 
Ono yect Name ovdd FIRST PREV NEXT LAST 

Yisplheay NONE CHECK_RESULTS LENGTH SsI¢G_TYPFE PRIORITY 

eoort by NET_NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 


DEFAULT/USER/ BOTH Name Net Name J-E Attrioute 

INSERT MESSAGES GhaArPRICS FORM OVERLAY RECURD Tie tay 
AGCCER7 FORM CheECY PorPEC NET_NETLIST SPECIFICATION WRITE SPEC 
PIGEONHOLE VIEW_DORC_NET_157 READ _SPES 
CHNZIEL SAVE 


ce me ee ee ee ee ee me ee ee ee ee we ee ee we ee we ee we we ee ee ee i a ee 


Enter. Cerring s 
~WUEr Ith | ON OG IEC: ANE TIS l? 


Figure A.66 
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HEHE RREEAAEAERRAEAAAREEREREHREEERAHREREEEEHHEEEAEEREEEEHRHEEEEREEERREEEREEEHEEEHEEE EE 
Chip “gensettle/settle/tutor_chip Definition 
mn nn rrr rrr rn rn renee Genesil Version v7 Qn2-2— 09-2999 ee ene 
Obyect Name Sdate_out FIRST PREV NEXT LAST 

Display NONE CHECK_RESULTS LENOTH SIC_TYPE PRIORITY 

Sort by NET_NAME CONNECTOR_NAME ATTRIBUTE INTERNAL_EXTERNAL 


eee ee ee eee ws i ee ee es se ee ee ee ee ee ee es ee ce ee ee ee ee ee ee ee ae ee ee oe ee es 





DEFAULT/USER/BOTH Name Net Name I-E Attribute 
DATAL4 0} >DATAOUT(4: O] E NA EDIT 
DISAGLE oFALSE_ ss OSOCOCOOCOCCCsCsisdI':C#@E:s«SWNN EDIT 
Vow Caney PaffSTS OF I E NA EDIT 
FHASE A yphase_a IE NA EDIT 
PH4SE BE >phase_b I E NA EDIT 
INSc RT MESSAGES GRAPHICS FORM OVERLAY RECORD Fa) Oy a 
AaCEFY & OR™ CHECK _SFEC NET _NETLIST SPECIFICATION WRITE SPEC 
PmSE OMHOLE WLW seneene Tc IST READ _ SPEC 
TOANCEL SAVE 


Srvuer 6 tT yg 3 
moor liv: “(Gh OF JECT _ NETLISTS 


Figure A.67 
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SRAESSSSKKSSsSsSVC SS KS sSFKKSFKHKFKKKHSHFSKKKFFKFKKHKKFSSFSFSKFKKSSKSKHHFKSSFKKR SHH HKHHeseeeeecieaete 
Chip “~gensettle/settle/tutor chip Defination 
tesheasieniontentantoesiontentententententetantententententantententestetntntentente Genesil Version v7 Q--------2 2-9-9999 ee 
) This obyect is producable an all current tecnnologies 
Form 18 valid 
~ ACK 
OBJECT_NETLIST 
@ NULL; OBJ_NAME °" 
“datea_in 
$ £1 0. NET_NAME "DATAIN_PADS[7 OJ)" 
@ NULL. OBY_NAME "aate_in" 
‘clock 
$.t) 0; “NET_NG"E “CLUREP AD” 
# NULL. OGBy_NAME "clock" 
“vss 
S$ NULL. GBJ_N&ME "vss" 
“ti Coe Crakk. 
$ NULL. OBUY_NAME "tutorbdjs_t" 
PeULoOruys —< 
$ NULL. OBJ_NAME “tutorbls_2” 
vdec 
# NULL, OBU_NA4aMc EAeliep 
Catwrout 
DATAOUT_PA&DSC4 OJ 
t NOE. OE UUNae 9! 
cate ovt 
#511 0, NET_N4éAME “DATAOQUTL4a OO)” 
$11 1. NET_N&éME “FALSE” 
€ NUCL: 6_L3 2. NET Name. “att ors CO)” 
“ANCEL 
1ECeSSre EC 
CDR -CHee. 
) No loop 18 detected 
' metlist 16 valid 
SFEC IE ATCALICN 
> Netlast is stored 
») Key Farameters (set 120) Modified 
ACCEFT ORM 


ee ee es ee ee ce ee ee ee ee ee ee ee ee ee ee ce ee ee ee te ee we ee ee ie ee eee i ie Se ee 


INSERT MESSAGES GRAPHICS OVERLAY RECORD UTILITY 
Lach. HEADER NET_NETLIST FLOORPLAN TEs1_SPEC_READ 
SPECIFICATION  GBJECT_NETLIST CURRENCY_OFF TET _SPEC_WRITE 


ee mmc ce ce me ee ee ee ce ce ce ee we ee we ce we we ee we ee ee ee ee ee ee ee ee ee wee ee ee ee es ee i ee 


ower IN.’ LON, 
Figure A.68 
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SESS EPHHKSKEHRKHEKSKSSKRSKASEAAERAEEAREEEES REESE SKEHKEKKREKRHSHHRHEHRHREEOEEE 


“gensettle/settle/totor_ 


ee ee eS eS SS SS SS LS SS 


MOVE ON/O 


chip Floorplan 
Genesilaversionev7 O--——-—————-—— ee 
FF } ROTATE( On/OFF ) : Unplaced_blocs 


amma ac ce a a jeUTOrb wk tf 
Edge _Density( ON/OFitutoroblkx_2 


JISPL4AY VECTOR( ON/OFF ) 


ce me tee ee ee ee ee ee ee ee ee ee ee ee ee ee es es ee es ee es ee ee es es ee es es ee a ee 


+ MODE 


-- oe ee ee ee we 


~ «+ om we @e Be ew ee ee ee Kw ee ee ee lee ee le 


ee ee we ee ee em ee re ce es se ete me ee ee ee ee ee ee ee we ee ae ae ee om ee ee ee ee ee 


INSchT MeSSM4cGES GRAPRICS 
EACH Bese co acCek 
REeSe | Se CACE JUS Ee SSN 
eee EG CHeCkh SsreaG 

AUTOU_PL&CEMENT 


CENTER 
FAN 
SCALE 
zo0Om 


_——eS ee ee ee ce ee ee em es ce ec ee ce ce wee ee ee ee we i ee ee 


Ertee pliock to PLACELetr].. 
7 OEP TRI TIOGNDFCLOORPLAGN:: 


Figure A.69 
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SSSHSSSHSSSSHSSRKRSHSSHKHSHSHHFHSHSHSHRASSHSHSKRHEHHSSHRREREHHRSHHKRHSHHRHEREKKRERREHHHHRERREEHHR TAT 


Chip “gensettle/setrtle/tutor_chip Floorplan 
on eer ee Genesil Version v?. 0-9-9999 99-9 oe nr = 
INSER: MESSSCES GRAPHICS OVERLAY RECORD ULL ie 
DONE PLACEMENT 
C4aNCEL FINOUT 
FUSION 


Commane 


S DEFINITION? FLOORPLAN? 
Figure A.70 


166 


Select each PAD with the MOUSE. Place the cross hairs around 
the chip in the desired PAD location. Click the right MOUSE 
button. After placing a PAD, it may be moved by hooking it 
with the MOUSE, and moving it to the desired new location. 

d. After placing all PADS, go BACK to the initial 
floorplan menu (Figure A.70) and select FUSION. 

e. Select AUTO_FUSE. Go BACK to the initial 
floorplan menu (Figure A.70). 

f. Select DONE (Figure A.70). If all pads are 
placed correctly, the system will confirm floorplan complete. 

g. If there are PAD placement errors, try moving the 
PADS around and select DONE again. 

4. After the chip is netlisted and floorplanned, it may 
be simulated and timing analysis performed in accordance with 
the previous block and module instructions. 

5. The chip may be plotted using the following commands: 

a. Select PLOT (Figure A.71). 

b. Next select NEW_PLOT (Figure A.72). 

c. Select LAYOUT for a VLSI layout of the chip 
teragure A.73). 

ad. Now select WORKSTATION (Figure A.74), and then GO 
SOeraure A.75). 

e. If all things go well, the screen should show a 


layout similar to Figure A.76. 
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HRKMSKHSSKKSKKSHKHSKSHKESEKRHKHSKHSHKSEHSPHSKHKHSHKKHHSHKHKSEKHHSHSHKHKHKFHKHKKHHHEKHKEHKHKEHEHHPHHERKRHEKRHEREHERE OE 


Chip “gensettle/settle/tutor_chip Erecutive 
ero wo nn nnn nn nen Genesil Version v7, Qrmen mre nnnnn me ee ener necro —-— 
Capacitance for ‘phase_a’ PeatOu tl pt 
Cepacitance for ‘phase_b’ as O 12 pf. 


I Peak AC current to VSS 35763 vA 
hey Parameters 250 transistors, Dissipation: 17 4 milliWatts@S5ve1umn:2 
Key Parameters (set 124) Modified 


Done with command COMPILE LOAD MODEL -—-—-—-——__—_-—— in Block “deta_out 
Times real=408. cpual9s (umics, s#6 Bs) (cHil9s) 

Executing command COMPILE LAYOUT one nnn en enn enn rn (Chap /tuCor_chiap 
Fatline VTC_CP10B Technology CMOS-1 


Fackase not found 
rqafreqOe-U-l Clock net phase_a@ given to have a maximum frequency ur 10 OO Mn 
z 
rafreqOe-U-I Ciock net phase_b given to have @ mazrimum frequency oft 10 00 Mh 
z 
ROUTER marimum ir-drop voltages (mv) found VSS 24 VCC 35 
ROUTER marimum air-drop voltages (mv) found VSS 24 VCC 35 
Package not found 
Chip sizresan um. £265 5 2eele in mrls Bore ies 
Key Parameters iset iat) Modified 
Key Farameters (set 123) Modified 
Done with commana COMPILE LAYOUT ------------------- in Chip / Cul OT SCH vp 
Times re@l=.ises. cpuH=1ll9s5 (u=S75. s=e2is) (c=1198) 
HP _PLOTTER 
E_ SIZE_FAPER 
*uytor 


~— 
_ 


> PLOT STATISTICS 3034 vectors. 12651 rectangles. S872 tine rectangies,. 142-5 
) skirgpea rectangles 


wer reese eee 


= 


at Oe hy GLY 
HE 75304 
“Tueer 34 
) Flot 18 Queues 
BACh, 
INSERT MESSAGES) GRAPHICS OVERLAY RECORD Un Tet tex 
Eels oGceHNee Ti Sevecr Obvect DEFINITION [OME Tee TOULING 
PACKAGE _EDIT SIMULATION Prat 
TINING TRANSLATE 


Pigure A,71 
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Chip “*gensettle/settle/tutor_chip Elor 
me nn rrr rn rere esseo--= Genesil] Vers10Nn V7. Qmm mmr nn mr mn nr nt rr rrr rrr 
Capacitance for: ‘phase_a’ is O11 pf. 
Capacitance for: ‘phase_b’ is O le pf. 


I Peat AC current to VSS 35763 vA 

Key Parameters. 250 transistors, Dissipation: 17.4 milliWarts@S5Veiomn:z. 
Key Parameters (set 124) Modified 

Done with command COMPILE: LOAD_MODEL ----—----m—--—in Block: /data_out 
Times real#40s; cpu8i9s (umi2s. $26. Gs) (c819s8) 

Ewecarimg command COMPILE. CAVYOUT =-“<<<<=-<<<<-<<<<<<= in Chip: /tutor_ chip 


Faoi:ne VTC_CP10B Technology: CMOS-1 
Pacwage not found 
rafrecO2-U-I Clock net phease_a given to have a marzimum frequency of 10 00 Mn 
z 
rqafreqOe-U-I Clock net phase_b given to have a marimum frequency of 10 00 Mh 
ROUTER maximum ar-drop voltages (mv) found VSS 24 VCC 35 
ROUTER marimum ir-drop voltages (mv) found VSS 24 VCC 35 
Packhaje not found 
Chap s2ze in um 2265 1: a2eel. in mils 89 2 « B7 4 
Key Farameters (set lei) Modified 
Key Parameters (set 123) Modified 


e 
ee i i nd 


Done with command COMPILE LAYOUT -<--<92------=-+------ in Chip fCutor=enip 
Tames real=166si cepuF1i9s (u=97s, sels) (eFl19s) 

Be PLO” TER 

Peel coe AP ee 

ee eges g 


fy 0 
PLOT STATISTICE 3034 vectors. 12651 rectangles. 5872 line rectangles, 14324 
* shicoec rectangles 
PLOT FILE ‘ 
HET SGI 
Succr 1 
Plect 18 Queved 
BAC». 
PLOT 


INSERT MESSAGES GRAPHICS OVERLAY RECORD Ure hy 


ee ee ee ie ee ee ee ee eee ee ee ee we ee eee ee ee ee ee ee ee we ee i te 


BAC NEW PLOT 
Wig tee (ee 


oe see ee ee ee ee ee ee ee ee ee er ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee Oe ee ee ee ee oe ee i oe er i ee oe se Sie 


ere LaT: Figure A./2 
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Chip “*gensettle/settie/tutor_ chip Plot 
nr renee Genesil Version v7. Q------------- = - 
Capacitance for ‘phase_b’ 18 O. ta pf. 


I. Peak AC current to VSS. 35763 vA 
Key Parameters 250 transistors, Dissipation. 17 4 milliWattseSvetOmnz 
Key Parameters iset 124) Modified 


Done with command COMPILE: LOAD _MODEL -----~-----——---in Block: /data_out 
Times real#40s, cpu=19s (uBtes., seb Gs) (c*t9s) 

Executing command COMPILE LAYOUT ----—--------------- in Chip: /tutor_chip 
Fabline VTC_CP10B Technology CMOS-1 


Factage not found 

rqafreqOe-U-I Clock net phase_@ given to have a marimum frequency of 10 00 Mh 
z 

rqafreqO0e-U-I Clock net phase_b giaven to have @ marimum frequency of 10 O00 Mh 
ROVTER marzaimum ar-drop voltages (mv) found VSS 24 VCC 35 

ROUTER marximur ar-drop voltages (mv) found. VSS 24 VCC 35 

Facnacse not found 

Chip Si36°1n um “2269 ¥* ge2is in mils SF 2a a4 

wey Farameters ‘set 121) Modified 

Key Farameters (set 123) Modified 

Done with command COMPILE LAYOUT ------ Hem in Chip /tutor_chip 

») Tames rea:c104s, cpuFl19s (ur97s, 2215) (671199) 

HP PLOTTER 

B.fi2e PAPER 


— rele — Oe — eee ee — ws 


tutor 
GG 
' PLOT STATISTICS O34 vectors, 126051) rectangies. S872 line rectangles. 14324 
stipped retctangies 
gee Wider ey Oy = 
BFE SBO% 
Teto-. 1 
> Plot i¢ queves 
EACH 
FLOT 
NE War ot 
sNSerT MESSAGES GRAPHICS OVERLAY RECORD UTILITY 
DACr LAYOUT BONDING_DIAGRAM DISAGLE_CURRENCY 
ROUTE 
FLOORPLAN 


PAPER_DOLLS 
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~ PLOTI-NEw PLOT: 
a Figure A.73 
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SKRHKHHKHSKHSKHHSHHRHHKRHHHKHKHHKHEKSKHFKHKHKKTRKHKKKKKKHKKKKKKHSKHKKFHKHKKHKKHKKHKRKHFKSHKKHKKKAEHEHKRAHAR 
Chip “~gensettle/settle/tutor_chip Plot 
we nn rr nn nn rr tee eV eee) Oy 7 C= = = == — = <= == = = = = — 
Times real=40s; cpu=19%s (uelte2s, s2=6 Bs) (c¥H19s) 
EL. Wegcing commend  COMPIEE: LAYOUT) =<-—-<—<---—===---—----—- an Chip /tutor_chip 


> 
) 
§ 
) Fatline. VTC_CP10B Technology. CMOS-1 
) Package not found. 
» rqfreqO2-U-I Clock net phase_a given to heave a maximum frequency of 10 00 Mh 
eet 
»y raefregO2-U-I Clock net phase_b given to have a maximum frequency of 10 00 Mh 
2 
) ROUTER maximum it-drop voltages (mv) found: VSS 24 VCC 35 
‘ ROUTER maximum ir-drop voltages (mv) found: VSS 24 VCC 35 
) Pacrage not found 
> Chip $178 1m um cee65 « 2221. an mils 89.2 x B7 4 
Key Parameters (set i121) Modified 

> wey Parameters (set 123) Modified 

) Done with commend COMPILE LAYOUT -------—----------H- in Chip FtoUcot chip 

) Times real=1Bées, cpu=119s (u=97s, s=e1s) (c=119s) 
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Chip “*gensettle/settle/tutor_chip Plot 
wn nn nnn nnn nr rr Genesil Version v7. Qe mmm mn mn nn nn nr nr nnn rn nee 
Scale Factor S1 42 Rotate OFF 


Number of pages (x by y?: 1 by 1 


Onyect Size (mils) 89 20 x B87 44 
Window Size imils) 89.20 1: B87 44 


Obyect Limits (mils) (-44 60,.-43 72) (44 60,43 72) 
Window Limits (mils) (-44 60,.-43. 72) (44 60,43 72) 


Device Co-ord System Size 10000 x: 5840 
Viewport Co-ord System Size 10000 x $840 


Device Co-ore System Limite (0.0) (10000, 3840) 
Viewnort Co-ord Syetem Limits (0.0) (10000. 5840) 
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CANCEL WINDOW SPLIT SELECT_LAYERS 
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